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PREFACE, 


Tus work was specially designed to teach anatomy 
by dissection of the human body in regions or parts, 
and thereby to promote instruction after a practical 
method. 

Since the first appearance of the publication its use- 
fulness has been tested by repeated trial; and the de- 
mand for another edition may be received as evidence 
of the fitness of the book for the attainment of the end 
in view. 

In this edition of my “ Demonstrations of Anatomy” 
no alteration has been made in the plan of the work, 
which still consists of a system of dissections after the 
following method. In the examination of a region the 
attention of the student is directed first to its limits, to 
the superficial prominences of bone or muscle, and to 
the impressions that point out the situation of the sub- 
jacent vessels. The different strata interposed between 
the surface and the bones are next examined in succes- 
sion, with reference particularly to the natural position 
of the several objects, and their connections one with 
another, so that they may be observed in much the same 
order as they would be met with in an operation of 
surgery. The anatomical description of the whole is 
likewise arranged in conformity with the mode of dis- 


section, and each blood-vessel, nerve, or other structure, 
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is described only to such an extent as it may be laid 
bare in the region under examination. 

The full instructions for conducting the progressive 
stages of a dissection, which were peculiar to the former 
edition, have been revised, and are now better adapted 
for enabling the student to follow without other aid the 
more difficult directions, and to recognize objects that 
become visible on the removal of the superficial parts. 

A few changes in the order of arrangement, which 
farther experience suggested, have also been made in 
the book; whilst occasional repetitions, and some detail 
have been omitted, to render it more serviceable to the 
beginner. At the same time I have not failed to in- 
troduce those additions which had become necessary 
from the increase in our stock of anatomical knowledge. 


G. V. E. 


Sept. 28, 1849. 
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CORRIGENDA. 


1. line 19. for “ retrahens” read “ attollens.” 
35. line 2. for “‘ anterior” read “ posterior.” 
58. line 6. insert ‘‘ muscle” after “ digastric.” 
91. line 11. 
92. line 12. 
136. line 17. for “inwards” read ‘‘ outwards.”’ 

249. line 12. for ‘‘ coraco-brachialis ’? read ‘“ brachialis anticus.” 
249. line 22. for ‘‘ outer’ read ‘‘inner.’’ 

275. line 12. for ‘‘ carpal’? read ‘ metacarpal.’ 

275. line 38. for “‘ second” read ‘‘ third.”’ 

327. line 9. for “subclavian” read ‘“ carctid.” 

352. line 22. for ‘‘ between” read ‘* with two.”’ 

410. line 31. for ‘‘and’”’ read “or.’’ 

419. line 16. for “triangular ” read ‘‘ suspensory.”’ 

438. line 20. for “ilium’”’ read ‘os pubis,”’ 


t for ‘“‘ superior ’’ read ‘‘ middle.”’ 


DEMONSTRATIONS OF ANATOMY. 


CHAPTER I. 


DISSECTION OF THE HEAD AND NECK. 


Section I. 


EXTERNAL PARTS OF THE HEAD. 


THE superficial parts of the head may be examined first Direc- 
with most advantage so as to allow the speedy removal of spemind 
the brain. When beginning his task the student should ob- ei 
serve that he has to proceed as far as the end of the descrip- 
tion of the posterior triangular space of the neck before the 
position of the body is changed for the dissection of the 

back. 


Dissection.— During the examination of the scalp, the body lies Position 
on the back with the head raised to a suitable height. On the pone 
left side, the muscles are to be exposed, and on the opposite side 
the vessels and nerves are to be afterwards displayed. 

To expose two small muscles above the ear, draw down the pinna Dissec- 


with hooks, and carry the scalpel upwards on the side of the head raed 


for about three inches above the ear, along the centre of a subcuta- rh 
neous prominence. A second incision, of about the same length, 
is to be made transversely close to the ear. On carefully raising 
the flaps of skin and the subjacent tissue, very thin muscular fibres 
come into view, the more anterior fibres constituting the attrahens, 
and the posterior the retrahens aurem muscle. For the dissection 
of a posterior muscle, draw forwards the ear, and behind it make 
an incision from the transverse one already existing, as far as to a 
level with the lower extremity of the pinna, where it is to be 
carried forwards below the ear. Reflect the piece of skin forwards, 
(mw op 
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and the retrahens muscle will be easily found beneath the subcu- 
taneous tissue, for it is stronger though deeper than the others. 
and of On the same side of the head (the left) the occipito-frontalis is 


fantasy to be dissected. To bring this muscle into view, make a cut along 
i the middle line of the skull, from the root of the nose to a little 


below the occipital protuberance, and connect it in front with the 
transverse incision on the side of the head. In raising and throw- 
ing backwards the flap of skin, the dissector will expose first the 
anterior fleshy part of the muscle, next a white shining thin apo- 
neurosis, and lastly a posterior fleshy belly towards the outer part 
of the cranium. ‘The student should bear in mind that the apo- 
neurosis of the muscle is easily taken away with the granular fat. 


Muscles MUSCLES OF THE EXTERNAL Ear.—Three muscles fix 
ear. the pinna to the side of the head. ‘Two are above the ear, 
one elevating it, the other drawing it forwards; and one, a 
retrahent muscle, is behind the ear. ‘There are other special 
muscles of the cartilage of the ear, which will be afterwards 
described. 
Attra. The ATTRAHENS AUREM is a small fan-shaped muscle that 
aurem qrises from the aponeurosis of the occipito-frontalis, near its 
muscle B : 
anterior part. Its fibres are directed backwards, and are 
inserted into the front of the rim of the ear (the helix). 
is united This muscle is united with the following at its origin, but a 
next. cellular interval exists between them near the ear. Beneath 


it are the temporal vessels. 


Attol- The ATTOLLENS AUREM has the same form as the preced- 
lens- : Sut 
aurem ing, though its fibres are more marked. Arising also from 
miuscie, * 4e 
the tendon of the occipito-frontalis, the fibres converge to 
their insertion into the posterior aspect of the pinna of the 
ear (viz. the concha). 
Retra- The RETRAHENS AUREM (musculi retrahentes, Alb.) con- 
ens 


aurem sists of two or three roundish bundles of fibres, which are 
of two or Stronger than those of the other muscles. The fibres arise 
bundles. from the mastoid process, and pass almost transversely in- 
wards to be inserted by aponeurotic fibres into the lower 
part of the concha at its cranial aspect. The posterior auri- 
cular artery and nerve are in connection with this muscle. 
Oceipi- The OCCIPITO-FRONTALIS MUSCLE covers the arch of the 
talis; Skull, and consists of an anterior and a posterior fleshy part, 


with an intervening tendon. 
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The anterior or frontal part is a thin muscular expansion frontai 
over the os frontis, which has little attachment to the sub- P°"* 
jacent bone, but mixes with the muscles of the face. Along 
the line of the eyebrow (its origin) the fibres are Hlénded 
with those of the orbicularis palpebrarum and pyramidalis 
nasi, and a few are also fixed to the internal angular process 
of the os frontis. From this attachment the fibres are di- 
rected upwards to the aponeurosis, which they -join rather 
below the level of the coronal suture. 

The posterior or occipital part is stronger than the an- i bie 
terior ; it arises from the mastoid process of the temporal 
bone, and the outer two-thirds of the upper curved line of 
the occipital bone. ‘The fibres ascend to end in the apo- 
neurosis. 

The tendon, or epicranial aponeurosis, extends over the ct ag 
upper part of the cranium, and is continuous across the 
middle line with the same structure of the opposite half of 
the head. On the side it gives origin to the auricular 
muscles, and a thin fascia is prolonged from it over the 
temporal aponeurosis. 

Superficial to the occipito-frontalis are the different ves- Beers 
sels and nerves of the scalp. The aponeurosis is moreover 
closely connected to the skin, whilst it is separated from the 
pericranium by a loose cellular membrane, which admits of 
the free movement of the tendinous structure. Posteriorly 
the fleshy parts of the muscles of opposite sides do not meet, 
and the aponeurosis is attached to the ridge of the occipital 


bone between them. 


Dissection.— The attachment of the temporal fascia will be seen Dissec. 
on the side of the head after the removal of the superior auricular ee 
muscles, the epicranial aponeurosis and its prolongation, together 
with the temporal vessels. 


The temporal fascia is a white, shining membrane, which Be 
is much stronger than the epicranial aponeurosis, and gives cia. 
attachment to the subjacent temporal muscle. Superiorly it Attach- 
is inserted into the curved line that limits the temporal fossa 
on the side of the skull; and inferiorly, where it is narrower 
and thicker, it is fixed to the zygoma. By its cutaneous Be ag 
surface the fascia is in contact with the muscles already ex- 
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amined, and with the superficial temporal vessels and nerves. 
An incision into the fascia, a little above the zygoma, shows 
it to consist there of two layers, which are fixed to the mar- 
gins of that process of bone. Between the layers is some 
cellular membrane, with a small branch of the temporal 
artery, and a slender twig from the orbital branch of the 
superior maxillary nerve. 

Dissection.— Detach the fascia from the skull and temporal 
muscle, and throw it down. Then remove a soft cellular tissue 
that lies between the two, near the zygoma. The difference in the 
thickness of parts of the fascia will be conspicuous. 


The TEMPORAL MUSCLE is now partly exposed. It is wide 
and thin above, but becomes narrower and thicker at the 
lower part. The muscle arises from the temporal fascia, 
and from all the surface of the impression on the side of the 
skull known as the temporal fossa. From this origin the 
fibres descend and converge around a tendon which is 7n- 
serted into the coronoid process of the lower jaw. On the 
cutaneous surface is the temporal fascia, with the parts 
superficial to that membrane; and the muscle conceals the 
deep temporal vessels and nerves, which ramify in it. The 
insertion of the muscle beneath the zygoma will be after- 
wards followed. 


Dissection. —Next remove the piece of skin that covers the op- 
posite half of the head, to expose the vessels and nerves. An 
incision may be made along the eyebrow and zygoma to a little 
behind the ear, which will allow the flap of integument to be raised 
and thrown backwards. Behind the ear the skin should be re- 
flected as on the other side, in order to expose the posterior auri- 
cular vessels and nerves. All the subcutaneous fat should be left 
till the nerves are found. Along the eyebrow are the branches of 
vessels and nerves that come from the orbit, but lie at first beneath 
the occipito-frontalis, viz. the supra-orbital and frontal vessels, 
and the supra-orbital and supra-trochlear nerves. On the side of 
the head, in front of the ear, are the superficial temporal vessels 
and nerves, with branches of the facial nerve; and behind the ear 
the posterior auricular vessels and nerve. At the back of the head 
are the ramifications of the occipital vessels, and the large and 
small occipital nerves. 


Curanrous Vussets.— The arteries of the scalp are fur- 
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nished by the internal and external carotid arteries, and of the 
anastomose freely on both sides of the head. Only two “"” 
small branches, the supra-orbital and frontal, come from the 
former ; whilst the temporal, occipital, and posterior auricular 
arteries are offsets of the latter. 

The supra-orbital branch of artery leaves the orbit with the nerve Baas 
of the same name, and is distributed on the forehead. Some of its artery. 
branches are superficial to the occipito-frontalis, and ascend to- 
wards the top of the head, whilst others remain beneath the muscle, 
and supply it and the periosteum. 

The frontal branch is close to the inner angle of the orbit, and is Frontal 
much smaller than the preceding. It soon ends in branches of *‘*'Y: 
distribution to the muscles, integuments, and periosteum. 

The superficial temporal artery is the terminal branch of the supers- 
external carotid. Ascending over the zygoma, the vessel divides ae 
on the temporal fascia into anterior and posterior branches. bs akg 

a. The anterior division runs forwards with a serpentine course to anterior 
the forehead, and supplies muscular, cutaneous, and pericranial offsets ; ene 
it also anastomoses with the supra-orbital artery. It is this branch of 
bifurcation that is opened when blood is taken from the temporal 
artery. 

6. The posterior division is larger than the other, and arches back- poste- 
wards above the ear towards the occipital artery, with which it anas- todd et 
tomoses. Its branches of distribution are similar to those of the other 
division, and it communicates moreover with the artery of the opposite 
side over the top of the head. 


Occipital Artery.— 'The terminal part of this artery, after per- occipi- 
forating the trapezius, divides into large and tortuous branches, {2."" 
which spread over the back of the head and occipito-frontalis 
muscle. Communications are established between these branches 
and the artery of the opposite side, the posterior division of the 
temporal, and the following artery. Some offsets pass deeply to 
supply the muscle, pericranium, and bone. 

The posterior auricular artery appears in front of the mastoid Poste- 
process, where it divides into two branches. One (mastoid) is prensa 
directed backwards to supply the occipito-frontalis, and anastomose 
with the occipital artery. The other (auricular) is furnished to 
the retrahent muscle and back of the pinna of the ear; and an 
offset pierces the pinna to be distributed on the opposite surface. 


The veins of the exterior of the head are so similar to the Veins 
arteries, that a full notice of each is not required. All veins scalp 
B 3 
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corresponding to the branches of the internal carotid artery 
enter the facial vein, whilst the rest open into the jugular 
veins. 


same as The frontal vein is directed towards the inner angle of the orbit, 
teries. where it receives the supra-orbital vein, the two giving rise to the 
angular vein of the face. Both the superficial temporal and pos- 
terior auricular veins open into the external jugular ; and the occi- 


pital joins the internal jugular vein. 

Nerves Curanrous Nerves. — The terminal parts of the several 

scalp are nerves that now come into view are furnished from both the 
cranial and spinal nerves. ‘The half of the head anterior to 
the ear receives branches from the three divisions of the fifth 
cranial nerve, and a few filaments from the facial nerve. 
All the rest of the head is supplied by spinal nerves, from 
both anterior and posterior divisions, except close behind 
the ear, where there is a branch of the’ seventh cranial or 
facial nerve. 

Supra. Lhe supra-orbital nerve is a branch of the first division of the 

nba fifth nerve, and escapes from the notch in the upper margin of the 
orbit; whilst beneath the occipito-frontalis muscle, the nerve 
gives offsets to it and the orbicularis palpebrarum, also others to 
the pericranium. Jinally, the nerve ends in two cutanequs 
branches, which ramify between the epicranial aponeurosis and 


the skin. 
its two One of these (inner) soon pierces the occipito-frontalis, and reaches 
cutane- backwards as far as the parietal bone. The other branch (outer) is of 


shee ae larger size, and perforating the muscle farther back, extends over 

’ the arch of the head to the occipital bone. Whilst the nerve is escaping 
from the supra-orbital notch it furnishes some filaments (palpebral) to 
the upper eyelid. In the orbicular muscle a communication is established 
between the supra-orbital and facial nerves. 


andsu- At the inner angle of the orbit is the small supra-trochlear branch of 
ee the same nerve. It turns upwards to the forehead beneath the orbi- 
hows 1c cular muscle of the eyelids, and piercing the muscular fibres ends in the 


integument. Branches are given from it to the orbicularis and corru- 
gator supercilii, and some twigs (palpebral) descend to the eyelid. 


Tempo- The superficial temporal nerves are derived from the 
nerves; second and third divisions of the fifth, and from the facial 
nerve. 
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a. The branch of the superior maxillary nerve (second division of from 
the fifth) is usually a slender twig, which perforates the temporal maxis 7 
aponeurosis, about a finger’s breadth above the zygoma. When pf 
become cutaneous, the nerve is distributed on the temple, and 
communicates with the facial nerve, also sometimes with the next. 

b. The temporal branch of the inferior maxillary nerve (third from in- 
division of the fifth) is near the ear, and accompanies the temporal oat 
artery to the top of the head. As soon as the nerve emerges from '*"”- 
beneath the parotid gland, it furnishes an auricular branch (upper) 
to the anterior part of the pinna, above the auditory meatus, and 
then divides into two terminal branches. The more posterior 
branch is the smaller of the two, and supplies the attrahens aurem 
muscle and the integument above the ear. The other branch ascends 
vertically to the top of the head, and is distributed above the 
epicranial and temporal aponeuroses. 

c. The temporal branches of the facial nerve are directed upwards and from 
over the temporal aponeurosis to the orbicularis palpebrarum ona 
muscle. They will be noticed in the dissection of the trunk of 


the facial nerve. 


The posterior auricular nerve is close behind the ear with the uivbly oe 


artery of the same name. It arises from the facial nerve close to ricular 
the stylo-mastoid foramen, and turns upwards in front of the has 
mastoid process. Soon after the nerve becomes superficial, it 
communicates with the great auricular nerve, and divides into an 
occipital and an auricular branch, which are distributed as their 


hames €xpress. 


a. The occipital branch is long and slender, and ends in the posterior ar 
belly of the occipito-frontalis. It lies near the occipital bone, enve- 
loped in dense fibrous structure, and furnishes offsets to the integuments. 

b. The auricular branch ascends to the back of the ear, supplying the ane ae 
retrahent muscle and posterior aspect of the pinna. 


The great auricular nerve (of the cervical plexus) is seen to some Great 
extent at the lower part of the ear, but its anatomy will be after- antes 
wards given with the description of the cervical plexus. ere 

The great occipitul is the largest cutaneous nerve at the back of Great 
the head, and is recognised by its proximity to the occipital artery. se ag 
Springing from the posterior division of the second cervical nerve, 
it perforates the muscles of the back of the neck, and divides on ¢ 
the occiput into numerous large branches, that spread over the 
posterior part of the occipito-frontalis muscle. ‘The branches of gives an 
the nerve end mostly in the integument, and one (auricular branch) \ar — » 
reaches the cranial aspect of the ear. As soon as this nerve pierces bse’ 
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the trapezius, it is joined by an offset from the third cervical nerve , 
and on the back of the head it communicates also with the smaller 
occipital nerve. 
Smita Lhe small occipital nerve of the cervical plexus is midway be- 
nerve tween the ear and the preceding nerve. With this position, the 
nerve is continued upwards in the integuments higher than the 
level of the ear. It communicates with the nerve on each side; 
hasan viz. the posterior auricular and great occipital. Usually this 
lar nerve furnishes an auricular branch to the upper part of the ear at 


branch- ts cranial aspect, which supplies also the attollens aurem muscle. 


Section IL. 
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took pa Dissection. — Before opening the skull, detach the temporal 

open the muscle of the right side from the bone nearly down to the zygoma, 

skull. without separating the fascia and muscle one from another. Then 
divide the soft parts around the skull, the knife being carried 
about one inch above the margin of the orbit in front, and as low 
as the occipital protuberance at the posterior part of the head. 
Next saw the outer plate of the bones of the cranium in the same 
line as the incision, and break through the inner plate with a 
chisel, in order to avoid injuring the subjacent membrane of the 
brain (dura mater). Forcibly detach the skull cap, and the dura 
mater is exposed. j 


ara. The DURA MATER is the most external of the membranes 
' investing the brain. It is a strong, fibrous structure, that 
serves as an internal periosteum to the bones, and supports | 
Appear- the cerebral mass. ‘The outer surface of the membrane is 
ance of ap es : 
outer rough, and presents, now it is separated from the bone, 
surface, 
numerous small fibrous and vascular processes. Along the 
line of the sutures, and at the base of the skull, the attach- 
ment of the dura mater to the bone is much the most inti- 
mate. Ramifying on the membrane are branches of the 
» middle meningeal vessels, ascending towards the top of the 
head. Small granular bodies, glands of Pacchioni, are also 
seen along the middle line. The number of these bodies is 
very variable, and is increased with age. Occasionally the 
surface of the skull is indented by these so-called glands. 
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Dissection. — Cut through the dura mater with a scissors close Dissec- 
to the sawn skull, except in the middle line before and behind, ee 
where the superior longitudinal sinus lies. Raise the cut mem- 
brane towards the top of the brain, and on the right side break 
through the veins connecting it with the cerebral hemisphere. 


When the dura mater is cut through, its inner surface is Inner 
seen to present a smooth and polished aspect, in consequence AnD 
of the reflection over it of the arachnoid or serous mem- 
brane. 

This external envelope of the brain consists of white fi- struc- 
brous tissue, so disposed as to give rise to two distinct layers. aN 
At certain spots these layers are slightly separated, and form 
thereby the spaces or sinuses for the passage of the venous 
blood. Moreover, the innermost layer sends processes be- and pro- 
tween different parts of the brain, viz. falx, tentorium, &c. pal 

The falx cerebri is a process of the dura mater, in shape Falx. 
like a sickle, that dips between the hemispheres of the cere- 
brum, along the middle line. Its form and extent will be Form 
evident if the right hemisphere is gently separated from it. ean 
It is narrow and pointed in front, where it is attached to the oe 
crista galli of the ethmoid bone, but widens posteriorly, and 
joins a horizontal piece of the dura mater, viz. the ten- 
torium cerebelli. ‘The upper border is convex, and is fixed 
to the middle line of the skull as far backwards as the occi- 
pital protuberance ; whilst the lower, or free border, is con- 
..cave, and turned towards the corpus callosum, with which it 
is in contact posteriorly. In this fold of the dura mater are Sinuses 
contained the following sinuses :—the superior longitudinal ™ 
along the convex border, the inferior longitudinal in the 
lower edge, and the straight sinus at the line of junction 
between it and the tentorium. 

The superior longitudinal sinus extends from the ethmoid superior 
bone to the occipital protuberance. Its position in the con- tinal 
vex border of the falx will be made manifest by the escape a 
of blood through numerous small veins, when the finger is 
carried backwards along the middle line. When the sinus Stan, 
is opened, it is seen to be narrow in front, and to become ending. 
wider as it proceeds backwards, till it ends in a common 
point of union of certain sinuses (torcular Herophili). Its 
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cavity is triangular in form, with the apex of the space 
turned to the falx; and across it are stretched small ten- 
dinous cords (chorde Willisii) around the openings of the 
cerebral veins. Occasionally small glandulze Pacchioni are 
present in the sinus. 

This sinus receives small veins from the substance and the 
exterior of the skull, and larger ones from the hemispheres 
of the brain. The cerebral veins open chiefly at the poste- 
rior part of the brain, and lie for some distance against the 
wall of the sinus before they perforate it; their course is 
likewise directed from behind forwards, so that the motion 
of the blood in them is directly opposed to the current in the 
sinus. ‘This disposition of the veins may be seen on the left 
side, where the parts are undisturbed. 


Dissection. — Before the rest of the dura mater can be seen, the 
brain is to be taken from the body. ‘To facilitate this step, raise 
the shoulders by a block (if this has not been done) and incline 
the head backwards, in order that the brain may separate some- 
what from the base of the skull. Cut across now the anterior 
part of the falx cerebri, also the different cerebral veins entering 
the longitudinal sinus, and raise and throw backwards the falx. 
For the division of the nerves and vessels of the brain, a very 
sharp scalpel will be necessary ; and the nerves are to be cut longer 
on one side than the other. . 

Removal of the brain.— Begin the removal of the brain by 
gently raising with the fingers the anterior lobes and the olfactory 
bulbs. Next cut through the internal carotid artery and second 
and third nerves, which first present themselves to the dissector ; 
the artery having the large second nerve on its inner, and the 
round third nerve on its outer side. A small branch of artery to- 
the orbit should likewise be divided at this time. The brain is 
now to be supported in the left hand, and the pituitary body to 
be dislodged from the hollow in the centre of the sphenoid bone. 
Afterwards a strong horizontal process of the dura. mater (ten- 
torium cerebelli) comes into view, and along its free margin will 
be seen the small fourth nerve, which is to be cut at this stage of 
the proceeding. Next make an incision through the tentorium on 
each side, close to its attachment to the temporal bone, without 


injuring the parts underneath. The following nerves will now 


appear, and be divided in succession. Near the inner margin of 
the tentorium is the fifth nerve, consisting of a large and small 
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root; whilst towards the middle line is the long slender sixth 
nerve. Below the fifth, and somewhat external to it, is the seventh 
nerve with its facial and auditory parts, the former being anterior 
and the smaller of the two. Directly below the seventh are the 
three divisions of the eighth nerve in one line: of these, the 
upper small piece is the glosso-pharyngeal ; the flat band next be- 
low, the pneumo-gastric ; and the long round nerve ascending from 
the spinal canal, the spinal accessory division. ‘The remaining nerve 
is the ninth, which consists of two small pieces. After dividing the 
nerves, cut through the vertebral arteries as they wind round the 
upper part of the spinal cord. Lastly, cut across the spinal cord 
as low as possible, together with the roots of the spinal nerves that 
are attached on each side. By placing the first two fingers in the 
spinal canal, the cord may be raised, and the whole brain may now 
be taken readily from the skull. 

The brain may be examined at once, or it may be immersed in 
wood-spirit to harden the texture. If the spirit is used, the fol- 
lowing plan may be pursued to enable the student to go through 
the dissection with advantage. To allow the spirit to reach the 
interior of the ventricles, cut off the upper part of each hemi- 
sphere nearly to the level of the corpus callosum, and then open 
each lateral ventricle by a longitudinal incision of about two inches 
near the inner margin of the divided hemisphere. Now place the 
brain upside down on a piece of calico, long enough to wrap over 
it, and then set it aside in the spirit, with the top of one hemi- 
sphere. At the end of one day the dissector should return to the 
examination of the other membranes and the vessels. As soon as 
the vessels are learnt, carefully remove the membranes from all 
the surface of the brain, without detaching the different cranial 
nerves. Finally, let the brain remain in the spirit till the dis- 
section of the head and neck is completed. ‘The description of the 
brain will be found after that of the head and neck. 

Dissection. — After setting aside the: brain, proceed with the 
anatomy of the dura mater, and the vessels and nerves in the base 
of the skull. Let the head be raised to a convenient height, and 
the tentorium be fastened in its natural position with a few 
stitches. The dissector should be furnished with the base of the 
skull, whilst studying the following parts. 


At the base of the cranium the dura mater is much more 
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closely united to the bones than it is at the top of the skull. base of 


Here it dips into the different inequalities on the surface of 
the bones, sends processes through the several apertures, and 
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furnishes sheaths to the nerves. Beginning the examination 
in front, the student will find the membrane sending a pro- 
longation into the foramen caecum, and a series of tubes 
through the apertures in the cribriform plate. Alarge process 
also enters the orbit by the sphenoidal fissure, and a covering 
is continued on the optic nerve to the eyeball. After lining 
the sella turcica, the dura mater adheres closely to the basi- 
lar process of the occipital bone, and then descends into the 
spinal canal. Its connection to the margin of the foramen 
magnum is very firm. 

The tentorium cerebelli is a piece of the dura mater that 
is interposed almost in a horizontal position between the 
cerebellum and the posterior part of the cerebrum. Its 
upper surface is joined by the falx cerebri along the middle, 
and is hollowed laterally for the reception of the back part 
of the cerebral hemispheres; whilst its under-surface cor- 
responds to the cerebellum and falx cerebelli. The anterior 
margin is free, except at the ends, where it is fixed by a 
narrow slip to each anterior clinoid process. ‘The posterior 
or attached part is connected to the following bones :—occi- 
pital (its transverse groove), inferior angle of the parietal, 
petrous portion of the temporal (upper border), and posterior 
clinoid process of the sphenoid. Along the centre of the 
tentorium is the straight sinus, whilst in the attached edge 
are the lateral and the superior petrosal sinuses. 

The falx cerebelli has the same position below the tento- 
rium as the falx cerebri above that fold. It is much smaller 
than the like process of the cerebrum, and will be seen by 
detaching the tentorium. Triangular in form, this fold is' 
attached to the middle of the occipital bone, below the trans- 
verse ridge, and projects between the hemispheres of the 
cerebellum. Its base is directed to the tentorium, and the 
apex ends below, at the foramen magnum, to each side of 
which it gives a small slip. In it are contained the occipital 
sinuses. 

The srnuses of the dura mater are venous spaces between 
the layers, into which the blood is received. All the sinuses 
open either into a large space opposite the occipital pro- 
tuberance (torcular Herophili), or into the cavernous sinus, 
by the side of the body of the sphenoid bone. 
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A. The ToRCULAR HERopuILt is placed in the tentorium, occipi- 
opposite the centre of the occipital bone. It is of an irregular oe Fr 
shape, and numerous sinuses open into it; viz. the superior 
longitudinal, the straight and inferior longitudinal, the occi- 
pital and lateral sinuses. 

The seperior longitudinal sinus has been already described Superior 
(see p. 9.). dina 

The inferior longitudinal sinus resembles a small vein, Inferior 
and is contained in the lower border of the falx cerebri at dina.” 
its posterior part. ‘This vein receives blood from the falx 
and the larger brain, and ends in the straight sinus at the 
edge of the tentorium. 

The straight sinus lies along the middle of the tentorium, Straight 
and seems to continue the preceding sinus to the common 
point of union. Its form is triangular, like the superior 
longitudinal. Joining it are the inferior longitudinal sinus 
and the veins of Galen, also some small veins from the upper 
part of the small brain. 

The occipital sinus is a small space in the falx cerebelli, eco a 
which reaches to the foramen magnum, and collects the blood 
from the occipital fosse. This sinus may be double. 

The lateral sinus is the channel by which the blood passes Lateral 
from the skull. There is one on each side, right and left, es 
which extends from the occipital protuberance to the foramen 
lacerum jugulare, where it ends in the internal jugular vein. 

In this extent the sinus corresponds to the winding groove in Position 
the interior of the skull, between the two points of bone 
before mentioned. Besides small veins from the brain, the Sinuses 
sinus is joined by the superior petrosal sinus, opposite the et 
upper border of the petrous portion of the temporal bone, and 
by the inferior petrosal at the foramen lacerum. Oftentimes 
it communicates with the occipital vein through the mastoid 
foramen. The right sinus is commonly larger than the left. 

The foramen lacerum jugulare is divided into three com- ae 
partments, by bands of the dura mater ; through the posterior dean 
passes the lateral sinus, through the anterior space the inferior 
petrosal sinus, and through the central one the divisions of 
the eighth nerve. 


Dissection. —'To open the cavernous sinus, say on the left side, Dissec- 
tion. 
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make an incision along the side of the sphenoid bone, from the an- 
terior to the posterior clinoid process, and internal to the third 
nerve. Behind the last-named process, direct the knife inwards for 
about half the width of the basilar part of the occipital bone. By 
placing the handle of the scalpel in the opening thus made, the 
extent of the space will be manifest. A probe should be passed 
into the different sinuses that join the cavernous sinus. 


Cavem- B, The CAVERNOUS SINUS has been so named from the 
nus reticulate structure in its interior. ‘This space, resulting 
from the separation of the layers of the dura mater, is of an 
irregular shape, and extends from the sphenoidal fissure to 

ake the tip of the petrous portion of the temporal bone. Exter- 
a outer nally, the piece of dura mater bounding the sinus is of some 
’ thickness, and contains in its substance the third and fourth 
nerves, with the orbital division of the fifth. The cavity of 

the sinus is larger behind than before, and in it are shreds 

contains of fibrous tissue with small vessels. Through the space 


sortie winds the trunk of the internal carotid artery, with the sixth 


selicoias nerve on the outer side of the vessel ; but these are shut out 
from the blood in the space by a thin lining membrane. The 
cavernous sinus receives the ophthalmic vein of the orbit, and 
ae some small cerebral veins. It communicates with its fellow 


cates on the opposite side by the circular and transverse sinuses, 
witn fol- 


lowing and its blood is transmitted to the lateral sinus by the supe- 
viz. rior and inferior petrosal channels. 
Circular The circular sinus lies around the pituitary body, and 
ee yeaches from one cavernous sinus to the other across the 
middle line. Besides serving as the means of communication 
between those sinuses, it receives small veins from the pitui- 
«tary body. This sinus is usually destroyed by the removal 
a “of the pituitary body. 
Trans.’ “The transverse or basilar sinus crosses the basilar process 
sinus, Of the occipital bone, on a level with the petrous part of the 
temporal bone ; through it the cavernous sinuses are joined. 
A second transverse sinus is sometimes found nearer the 
foramen magnum. 
Superior The superior petrosal sinus lies in a groove in the upper 
eee margin of the petrous, part of the temporal bone, and extends 
between the cavernous and lateral sinuses. A small vein 


. from the cerebellum is received into it. 
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The inferior petrosal sinus likewise extends between the Inferior 
same sinuses as the preceding, and lies along the line of po 
junction of the petrous part of the temporal with the basilar 
process of the occipital bone; it is joined by a small vein 
from the outside of the skull, through the foramen lacerum 
medium at the base of the cranium. The sinus passes 
through the jugular foramen in the anterior compartment of 
that space, and ends in the lateral sinus, as this is about to 
become the internal jugular vein. 

MeninceaL Arteries. — The arteries that supply the Arteries 


fd 
dura mater are found in all three fosse of the base of the mater. 


skull, and may be accordingly named anterior, middle, and ‘5 
posterior. 


a. The anterior meningeal are very small branches which are enrerion 
derived from the ethmoidal arteries: they are distributed to the geal. 
dura mater, near the ethmoid bone. 

b. The middle or large meningeal branch of the internal max- een 
illary artery enters the skull by ie foramen spinosum of the sphe- geal from 
noid bone, and ascends towards the anterior inferior angle of the et , 
parietal bone. At this spot the vessel enters a deép groove in the 
bone, and ends in ramifications that spread over the side of the 
head, some of these reaching to the top, and others towards the 


occiput. Two veins run with this artery. ~ 


Branches. — Before the artery enters the skull it gives off the small ahem 
meningeal branch, which is transmitted through the foramen ovale to the to dura 
middle fossa. As soon as it enters the cranial cavity, it furnishes Salis 
branches of distribution to the dura mater and osseous structure, and the 
ganglion of the fifth nerve. One small branch, petrosal, enters the and ear; 
hiatus Fallopii, and extends through the aqueduct of the same name 
till it meets the stylo-mastoid artery. One or two branches also enter 
the orbit, and anastomose with the ophthalmic artery. 

Another meningeal branch from the ascending pharyngeal artery, and from 
appears in the middle fossa of the skull, after passing through the rane 
foramen lacerum medium basis cranii. rytigesh, 

c. The posterior meningeal branches are likewise small, and are Poste- 
furnished by the occipital and vertebral arteries. Those from the et ba 
occipital (one on each side) enter the skull by the jugular foramen ; 
and those from the vertebral arise opposite the foramen magnum. 

Both sets ramify in the posterior fossa of the skull. 
MeEninceAL Nerves. — The source of the nerves of the Nerves 


: . of dura 
dura mater is very uncertain. Some authors describe the mater. 
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offsets as coming from the fourth and fifth cranial nerves ; 
whilst others refer their origin to the sympathetic. To make 
these nerves apparent, it would be necessary to steep the dura 
mater in diluted nitric acid. 

Cranial Crantat Nerves. — The cranial nerves consist of nine 

base of | pair, and pass from the skull by the apertures in its base. 

skullare, - Dog halle 
As each leaves the cranium it is invested by processes of 
the membranes of the brain, which are thus disposed: those 
of the dura mater and pia mater are lost on the nerve; 
whilst that of the arachnoid membrane passes but a short 
distance before it is reflected back to the skull. Some of 
the nerves, those in the middle fossa of the skull for in- 
stance, are received into sheaths of the dura mater before 
they approach the foramina of transmission. Only part of 
the course of these nerves will be now seen, the rest is learnt 
in the dissection of the base of the brain. 

Die The FIRST NERVE ends anteriorly in the enlargement of 

nerve, the olfactory bulb. This swelling lies on the cribriform 
plate of the ethmoid bone, and from it filaments of distribu- 
tion descend to the nose through the small foramina in the 
subjacent bone. ‘These delicate nerves are surrounded by 

endsin prolongations of the membranes of the brain, whose dispo- 

thenose. , , = 4 : : ; 
sition will be noticed in the dissection of the nose. 

Optic The SECOND NERVE diverging from its commissure to the 

rve- 


enters eyeball, enters the orbit through the optic foramen: accom- 
ates panying the nerve is the ophthalmic artery. 


aeab Dissection. —'To expose the nerves that lie in the outer wall of 
the cavernous sinus, viz. the third, fourth, and ophthalmic di- 
vision of the fifth, it will be necessary to remove the sheaths of the 
dura mater that they receive. Follow outwards also the trunk 
of the fifth nerve, and take away the dura mater from the surface 
of its large Gasserian ganglion, on the point of the petrous part of 
the temporal bone. Trace also the two other large trunks that 
leave the ganglion, viz. superior and inferior maxillary, to their 
apertures in the skull. 

Motor The THIRD NERVE enters the wall of the cavernous sinus, 

nerve near the anterior clinoid process, and is deprived at this 
spot of its tube of arachnoid membrane. From that point 
forwards the third is above the other nerves in the wall of 


INTERNAL PARTS OF THE: HEAD. WW 


the sinus, till it is about to enter the orbit by the sphenoidal 
fissure. Near the orbit this nerve is joined by one or two eres 
delicate filaments of the cavernous plexus. 

The FOURTH NERVE is the smallest of the nerves in the Troch- 
wall of the sinus. Like the preceding nerve, below which nerve 
it lies, it courses forwards to the orbit ; but as it is about to 
pass through the sphenoidal fissure it becomes higher than all 
the other nerves. In the wall of the sinus, the fourth nerve in is ee 
is joined by twigs of the sympathetic, and sometimes it is cavern 
united with the ophthalmic division of the fifth. Some sinus. 
branches are furnished by it to the dura mater. (Bidder.) 

Firrtu Nerve.—The two roots of the fifth nerve pass to- = 
gether through an aperture in the dura mater, into the middle adhe 
fossa of the base of the skull. Immediately afterwards, the 
large or sensitive root enlarges in the Gasserian ganglion, 
whilst the small or motor root passes beneath the ganglion 
without communicating with it. 

The ganglion of the root of the fifth nerve (Gasserian Gasse- 
ganglion) is placed in a depression on the point of the petrous pang 
part of the temporal bone. ‘The upper surface of the gan- tke 
glion is closely united to the dura mater, and presents a semi- 
lunar elevation, whose convexity looks forwards. Some 
filaments of the sympathetic enter its inner side, from the 
plexus on the carotid artery. 

Branches. — From the front of the ganglion proceed the deed 
three following trunks: — The ophthalmic nerve is the first hae am 
and highest, and is destined for the orbit and face. Next in 
order is the superior maxillary nerve, which leaves the skull 
by the foramen rotundum, and ends in the face below the 
orbit. And the last, or inferior maxillary nerve, passes 
downwards through the foramen ovale to reach the lower 
jaw, tongue, and face. Ifthe ganglion is raised, the small 
root will be seen to enter the trunk of the inferior maxillary 
nerve. 

Those branches of the ganglion that are unconnected with Differ- 


the small or motor root, viz. the ophthalmic and superior the 
maxillary, are nerves of sensation; but the inferior maxil- ¢s. 
lary is a nerve of sensation and of motion, like a spinal 
nerve. It is not the whole of the inferior maxillary nerve 


Cc 
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that so differs from the rest, for the motor root is mixed 
almost exclusively with that part of the trunk which supplies 
the muscles of the lower jaw; and therefore it is that 
small part of the nerve that possesses a double function, and 
resembles a spinal nerve. 

Oph- The ophthalmic nerve is the only one that needs a morespe- 


thalmic at eta 
nerve of cial notice in this stage of the dissection. In form it is a flat 


enteri band, and it enters the orbit by the sphenoidal fissure. In its 

zie course to the orbit, the nerve is contained in the wall of the 
cavernous sinus, where it lies beneath the third and fourth 

Supplies nerves. In this situation the nerve is joined by filaments 

mater. of the cavernous plexus, and gives a small recurrent fila- 
ment to that part of the dura mater, which forms the ten- 
torium cerebelli (Arnold). 

Abdu- The sIXTH NERVE enters the space of the cavernous sinus 


nerve by piercing the dura mater behind the body of the sphenoid 


et bone, and reaches the orbit through the sphenoidal fissure. 


ous. In the sinus, the nerve is placed close against the outer side 
of the carotid artery, where it is joined by one or two 
branches of the sympathetic nerve surrounding that vessel. 
Seventh SEVENTH NERVE. — Both the facial and auditory trunks of 
has two this cranial nerve enter the meatus auditorius internus. In 
the bottom of the meatus they separate; the facial nerve 
courses through the aqueduct of Fallopius to the surface of 
the skull, whilst the auditory nerve is distributed to the in- 
ternal ear. 
Eighth, EieutH Nerve.— The three parts of this nerve pass 
arainy through the central compartment of the foramen lacerum 
jugulare, but all are not contained in the same tube of dura 
mater and arachnoid membrane. The glosso-pharyngeal 
nerve is external to the other two, being separated from 
them by the inferior petrosal sinus, and has distinct sheaths of 
Stl the dura mater and arachnoid membrane. But the pneumo- 
through gastric and spinal accessory nerves are inclosed in the same 
lacerum. tube of the dura mater, a piece of the arachnoid only inter- 
vening between them. 
The NINTH NERVE consists of two small pieces that pierce 
separately the dura mater opposite the anterior condyloid 


foramen, and unite after passing through that aperture. 
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Dissection. — The dissector may now return to the examination Dissec- 
of the trunk of the carotid artery, as it winds through the caver- eat 
nous sinus. 

On the opposite side, viz. that on which the nerves in the wall of sym- 

of the cavernous sinus are untouched, an attempt may be made to er 
expose the small plexuses of the sympathetic on the carotid artery. 
It will be necessary to cut off the anterior clinoid process, and to 
dissect out with care the third, fourth, fifth, and sixth nerves. 
Small filaments pass from the plexuses to these nerves. In an 
injected body this dissection is scarcely possible. 


The INTERNAL CAROTID ARTERY appears in the base of Internal 
carotid 


the skull at the apex of the petrous part of the temporal artery 
bone. In its ascent to the brain, the vessel lies along the 

side of the body of the sphenoid bone, and makes two re- winas 
markable bends (like the letter S reclined) in the space of (hreve" 


cavern- 
the cavernous sinus. On entering the sinus, the artery as- ¢ts°" 
cends, at first, to the posterior clinoid process; it is then 
directed forwards to the root of the anterior process of the 
same name; and lastly, it turns upwards internal to this point 
of bone, perforates the dura mater a second time, and di- 
vides into cerebral arteries at the fissure of Sylvius. In this 
course the artery is enveloped by nerves derived from the 
sympathetic in the neck. 

The branches of this part of the artery are few. In the jy. 
sinus there are some small arteries (arteri receptaculi) to prayc’* 
the dura mater ; and opposite the anterior clinoid process the eh 
ophthalmic branch arises. The terminal branches of the °° 
carotid, at the base of the brain, will be seen in the dissec- 
tion of that part. 


SympatTHETic Nerve. — Around the carotid artery is a sympa- 


prolongation of the sympathetic nerve of the neck, which pati 


forms the following plexuses : — forms 


a. The carotid plexus is situate on the outer side of the vessel, carotid 
at its entrance into the cavernous sinus, and communicates with a 
the sixth nerve, the Gasserian ganglion, and the spheno-palatine 
ganglion. 

b. The cavernous plexus is placed below the bend of the artery, cavern- 
which is close to the root of the anterior clinoid process. This small a en 
plexus is more immediately connected with the offset of the sym- 
pathetic, that courses along the inner side of the carotid artery. 

c 2 
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Union” Filaments are given from this plexus to unite with the third, fourth, 
we and ophthalmic nerves. One filament -is also furnished to the 
nerves. Jenticular ganglion, either separately from, or in conjunction with 

the nasal nerve. Other branches of distribution surround the trunk 


of the carotid, and are lost on the cerebral arteries. 


Two pe- Petrosal nerves. — Beneath the Gasserian ganglion is the large — 


erode superficial petrosal nerve, entering the hiatus Fallopii. External 


base of to this is occasionally seen another small petrosal nerve (nervus 
petrosus superficialis tertius, Bidder), which springs from the sym- 
pathetic on the middle meningeal artery, and enters the bone to 
join the facial nerve with the preceding. A third petrosal nerve 


is contained in the substance of the temporal bone. 


Sreotion III. 


THE FACE. 


Position THE previous position of the body for the examination of 

ofPeey- the base of the skull will require to be changed. The head 
is to be lowered, and the side of the face to be examined is 
to be placed upwards. On the left side the dissector will 
expose the muscles and vessels, and the right side he is to 
reserve for the nerves. 


Dissee-  Dissection.— As a preparatory step, make tense the fibres of 
ne the eyelids, lips, and side of the nose, by inserting a little tow or 
cotton wool into the different apertures ; then fasten the margins 
of the eyelids and lips with a few sutures. Divide the integuments 
on the left side of the face by an incision in front of the ear, from 
above the zygoma to the angle of the jaw, and continued from the 
last point along the base of the jaw to the chin. Raise the flap of 
integument from without inwards, and leave it adherent along the 
ofmus- middle line. Much care must be taken in detaching the skin from 
Syelid, the thin, and oftentimes pale fibres of the orbicular muscle of the 
eyelids, otherwise these will be destroyed in consequence of the little 
sideof fat that intervenes between the two. On the side of the nose the 
nes skin is closely united to the subjacent parts, and must be detached 
and with care. Around the mouth are many fleshy slips that extend 
ene both upwards and downwards from the orbicular muscle, but they 
are all marked so distinctly as to escape injury, except the small 
risorius muscle that comes from the angle of the lower jaw to- 


wards the corner of the mouth. When removing the fat from the 
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muscles, each fleshy slip should be made tense by means of hooks. 

The facial vessels and their branches will come into view as the parts 

are cleaned; but the nerves may be disregarded on this side. 

Near the ear is the parotid gland, whose duct is on a level with 

the meatus auditorius, and pierces the middle of the cheek. 

Muscies oF THE FAce.—The superficial muscles of the m the 

face the 

face are gathered around the apertures of the eye, nose, and muscles 

mouth. An orbicular or sphincter muscle surrounds the round 
the aper- 

aperture both of the eye and mouth; and other muscles tures, 

are blended with it to enlarge each aperture. There are 

three distinct sets of muscles: one of the opening of the 

eyelids; another of the nostril; and a third of the aper- 

ture of the mouth. One of the muscles of mastication, 

viz. the masseter, is also now seen, but it will be afterwards 


examined. , 

The muscles of the eyelids are four in number, viz. Four 
orbicularis palpebrarum, corrugator supercilii, levator pal- apie 
pebre superioris, and tensor tarsi. The two latter are ee 
dissected in the orbit, and will be described with that 
part. 

The ORBICULARIS PALPEBRARUM is the sphincter muscle of orvicu. 
the elliptical opening between the eyelids. It is a flat and ane 
thin layer, which extends from the margin of the lids to be- tam 
yond the circumference of the orbit. At the inner angle of ae ey 
the orbit the muscle is fixed to the internal angular process 
of the frontal bone, and to the nasal process of the superior 
maxillary bone ; also to the borders of a small tendon (tendo 
palpebrarum), and to the anterior margin of the groove for 
the lachrymal sac. From this origin the fibres are directed 
above and below the aperture of the lids, giving rise to 
ovals, which increase in size towards the outer margin of 
the muscle. The external fibres (orbital) are the strongest, and con- 
and project beyond the margin of the orbit; the internal flired. 
fibres (ciliary) are very pale and thin, and form a small fire 
bundle close to the cilia or eyelashes; whilst the fibres which 
occupy the eyelids (palpebral) are intermediate in size. The Comics. 
muscle is subcutaneous, and its circumference is free, except P 
above, where it is blended with the occipito-frontalis. Be- 
neath the upper half of the orbicularis, as it lies on the 
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margin of the orbit, is the corrugator supercilii muscle 
with the supra-orbital vessels and nerve, and beneath the 
lower half is part of the elevator of the upper lip. 
Corru- The CORRUGATOR SUPERCILI is found beneath the orbi- 
gator su- i gy 5 
percilii Cularis, near the inner angle of the orbit. Its fibres arise 
from the inner part of the superciliary ridge of the frontal 
is blend. bone, and are directed thence outwards to join the orbicular 
orbicu- muscle about the middle of the orbital arch. It is a short 
muscle, and is distinguished by the closeness of its fibres. 
Four The muscles of the nose are the following: pyramidalis 
ofnose. Nasi, compressor naris, levator ale nasi, and depressor al 


nasi. 
Pyrami- The PYRAMIDALIS NASI isa small pyramidal slip that covers 


dal : 
nasi the _ nasal bone, and appears to be a prolongation of the 


nasal occipito-frontalis muscle. Its fibres end in an aponeurosis, 
which joins that of the compressor naris over the carti- 
laginous part of the nose. By the outer border the muscle 
is united with the orbicularis palpebrarum, and along the 
inner border is the muscle of the opposite side. 

fa Compressor Naris.—This muscle is not well seen till 

naris after the examination of the following one. ‘Triangular in 
shape it arises by a point from the canine fossa of the upper 
maxillary bone. ‘The fibres are directed inwards, spreading 

covers je Out at the same time, and end in an aponeurosis, which covers 

ofnose. the cartilaginous part of the nose, and joins the tendon of 
the opposite muscle as well as the nasal cartilage. This 
muscle is partly concealed by the common elevator of the ala 
of the nose and the upper lip. 

ah The LEVATOR LABIL SUPERIORIS ALAXQUE NASI is placed 

ofnose by the side of the nose, and arises from the nasal process of 
the upper maxillary bone, below the orbicularis. As the 
fibres descend from the inner part of the orbit, the most in- 

ternal are attached by a narrow slip to the wing of the nose, 

is part whilst the rest are blended inferiorly with those of the orbi- 

Sauaee cularis oris. The origin of the muscle is concealed by the 
orbicularis palpebrarum ; in the rest of its extent the muscle 
is subcutaneous. 

Depres- ‘The DEPRESSOR ALA Nasi is found beneath the mucous 


wing is membrane on the side of the frenum of the upper lip. It 
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arises below the nose from a depression of the upper jaw- seen 
bone near the incisor teeth, and ascends to be inserted into mute 
the septum and posterior part of the ala of the nose. 

The muscles that act on the aperture of the mouth consist Muscles 
of a sphincter; an elevator of the upper lip and of the angle pe 
of the mouth; depressors of the lower lip and angle of the 
mouth, and an elevator of the lower lip ; together with other 
small muscles that act on the corner, viz. zygomatici and 
risorius of Santorini. Lastly, the buccinator muscle may be 
reckoned in this set, as it acts on the mouth. 

The ORBICULARIS ORIS MUSCLE surrounds the aperture of Sphinc- 
the mouth with elliptical fibres, like the sphincter muscle of arath 
the eyelids. The muscle has not an attachment to bone, pony ail 
but at the corners of the mouth the fibres are blended with, Ln 
or continued into those of the other muscles that are there 
inserted, especially the buccinator. The inner margin of Blends 
the muscle is free, and bounds the aperture of the mouth ; other 
whilst to the outer edge are united the different muscles that nai. 
elevate or depress the lips and the angle of the mouth. Be- 
neath the orbicularis in each lip is the coronary artery. 

The LEVATOR LABIL SUPERIORIS extends vertically from ae 
the lower margin of the orbit to the orbicularis oris. It lip 
arises from the upper maxillary and malar bones, above the 
infra-orbital foramen, and is inserted into the orbicularis passes 
oris, between the middle line and angle of the mouth. orvit . 
Near the orbit the muscle is overlapped by the orbicularis Bae: 
palpebrarum, but below that spot it issubcutaneous. ‘To its 
inner side is the common elevator of the ala of the nose and 
the upper lip, and to its outer side the zygomatic muscles. 
Beneath it are the infra-orbital vessels and nerve. 

The LEVATOR ANGULI oRIS has well-marked fibres, and is Flevator 
partly concealed by the preceding muscle. Arising from ae 
the canine fossa, beneath the infra-orbital foramen, its fibres 
spread out towards the angle of the mouth, where they mix mixes 
with the rest of the muscles, but the greater number are jresor” 
continued into the depressor anguli oris. This muscle is*“*'* 
deep at its origin beneath the elevator of the upper lip, but 
it soon passes from beneath that muscle. 

‘The DEPRESSOR LABII INFERIORIS is opposite the elevator of Depres- 
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sorof the upper lip, and much yellow fat is mixed with its fibres. 

lowerl'P ‘The muscle takes its origin from the front of the lower jaw, 
and ascends to be blended with the orbicularis in the lower 

is inthe /1ip. The inner border of the depressor is contiguous to the 
ofchin. muscle of the opposite side, and the outer is overlapped by 
the depressor anguli oris. 

Depres- The DEPRESSOR ANGULI ORIS is triangular in shape, and 

ayes passes from the oblique line on the outer surface of the lower 

jaw to the angle of the mouth, where its fibres are continued 
terns into the elevator of the angle. This muscle conceals the 
muscle. Jabial branch of the inferior dental vessels and nerve. At 
its origin the depressor is united with the platysma wheel 
and at its insertion with the risorius muscle. 

Flevator "The LEVATOR MENT! is a small muscle on the side of the 
freenum of the lower lip, and it corresponds to the depressor of 
the ala of the nose in the upper lip. When the mucous mem- 

issen brane is removed this muscle is seen to arise from a fossa 

inside 

mouth. near the symphysis of the lower jaw, and to descend to its 
insertion into the integument of the chin. Its position is 
internal to the depressor of the lip. 

Zyg0- The ZYGOMATIC MUSCLES are directed obliquely from the 

muscles; arch of the same name towards the angle of the mouth. . 
One is longer and larger than the other; hence on names 
major and minor. 

large a. The zygomaticus major arises from the outer part 
of the malar bone near its union with the temporal, and is 
inserted into the angle of the mouth. 

and 6. The zygomaticus minor is attached to the malar bone 

small : ° ° : 
anterior to the other, and is blended more frequently with 

Le the fibres of the elevator of the upper lip, than with the 

absent. orbicularis at the angle of the mouth. 

Ree The RISORIUS MUSCLE (Santorini) is a narrow bundle of 

muscle fibres, sometimes divided into two or more parts, which 

is almost arises externally from the fascia over the masseter muscle, 
verse. and is connected internally with the apex of the depressor 
anguli oris. 

Buecina. The BUCCINATOR is a thin flat muscle, that occupies the 

cle. interval between the jaws, and bounds the cavity of the 


Origin. mouth in that direction. Superiorly and inferiorly the 
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muscle arises from the outer surface of the upper and lower 
maxille, as far forward as the first molar tooth, and in the 
interval between the jaws it is attached to the band of the 
pterygo-maxillary ligament. From this origin the fibres mser- 
are directed forwards to the angle of the mouth, where they corners 
mix with the orbicularis; and as some fibres descend to the mouth. 
lower lip whilst others ascend to the upper lip, a decussation 
takes place at the angle of the mouth. On the cutaneous parts in 
surface of the buccinator are the different muscles that con- Sanit 
verge to the angle of the mouth; and crossing the upper 

part is the duct of the parotid gland, which perforates the 
muscle opposite the second upper molar tooth. Internally the 
muscle is lined by the mucous membrane of the mouth. By 

the intermaxillary origin the buccinator corresponds to the 
attachment of the superior constrictor of the pharynx. 

The VESSELS OF THE FACE consist of the facial and arteries 
transverse facial arteries with their accompanying veins. The ese 
arteries are branches of the external carotid, and the facial 
vein is received into the internal jugular trunk. 

The facial artery emerges from the neck, and appears on Facial 
the lower jaw, anterior to the masseter muscle. From this met 
point the artery ascends in a tortuous manner near the angle 
of the mouth and the side of the nose to the inner angle of 
the orbit, where it anastomoses with the ophthalmic artery. 

The course of the vessel is comparatively superficial, though course, 
lying in the mass of fat of the inner part of the cheek, and is 
crossed by some of the muscles of the face. At first the and con- 
artery is concealed by the platysma whilst crossing the jaw, mabe” 
but this thin muscle does not prevent pulsation being recog- 

nised during life; and near the mouth the zygomatic muscle 

is superficial to it. The vessel rests successively on the 

lower jaw, buccinator muscle, elevator of the angle of the 
mouth, and that of the upper lip. Accompanying the artery 

is the facial vein, which is nearly a straight tube, and lies to 

its outer side. 

Branches. — From the outer side of the vessel unnamed pian of 
branches are furnished to the muscles and integuments, some nieaeht 
_ of which anastomose with the transverse facial artery. From * 
the inner side are given the following branches : — 
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Inferior 1. The inferior labial branch runs inwards beneath the depressor 
sas anguli oris muscle, and is distributed between the lower lip and chin ; 
it anastomoses with the inferior coronary, and with the labial branch of 
the inferior dental artery. . 
miner: 2. Coronary branches.—There is one for each lip (superior and in- 
ferior), which arise together or separately from the facial, and are 
eee directed inwards between the orbicular muscle and the mucous mem- 
each lip. brane of the lip, till they inosculate with the corresponding branches of 
the opposite side. From the arterial arches thus formed, offsets are 
een supplied to the lips and labial glands. From the arch in the upper lip 
ones’ a branch is given to the septum of the nose (artery of the septum). 
seek 3. The lateral nasal branch arises opposite the ala of the nose, and 
braach. passes beneath the levator labii superioris aleeque nasi, to be distri- 
buted on the side of the nose, where it anastomoses with the nasal 
branch of the ophthalmic artery. 
Angular 4, The angular branch is the terminal twig of the facial artery at the 
branch. : ‘ 
inner angle of the orbit, and anastomoses with a branch of the ophthal- 
mic artery. 


aot The facial vein commences at the root of the nose by a 
small vein named angular. It then crosses over the elevator 

isaway of the upper lip, and separating from the artery courses 

artery; beneath the zygomatic muscles to the side of the jaw. After- 
wards it has a short course in the neck to join the internal 
jugular vein. 


u Sree Branches. — At the inner side of the orbit it receives veins from the 

ore lower eyelid (inferior palpebral) and the side of the nose. Below the 
orbit it is joined by the infra-orbital vein, by a large branch that comes 
from the pterygoid region (alveolar branch), and thence to its termina- 
tion by veins corresponding to the branches of the artery both in the 
face and neck. 


Trans- ‘The transverse facial is a branch of the temporal artery, 
het and it appears in the face at the anterior border of the parotid 
gland. It lies along the parotid duct, with branches of the 
facial nerve, and distributes offsets to the muscles and in- 


teguments ; some branches anastomose with the facial artery. 


Dissec- Dissection. — Expose now the parotid gland. Tosee the gland, 
"raise the skin from its surface towards the ear by means of an in- 
cision from the base of the jaw to the anterior border of the sterno- 
mastoid muscle; this cut may be united with that made for the 
dissection of the posterior muscle of the ear. A strong fascia 
covers the gland, and is connected above and behind to the 
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zygoma and cartilage of the ear, but in front is continued over the 
face. After the fascia is removed, the superficial connections of 
the gland will appear. The great auricular nerve is seen ascend- 
ing to the lobe of the ear. 


The PAROTID, so named from its position, is the largest of Parotia 
the salivary glands, and it occupies the space between the °"" 
ear and the lower jaw. Its excretory duct enters the mouth 
through the middle of the cheek. 

The shape of the gland is irregular, and is determined trregu- 
somewhat by the bounding parts. Thus inferiorly, where fre! 
there is not any resisting structure, the gland projects into the 
neck, and comes into close proximity with the submaxillary 
gland, though separated from it by a process of the cervical 
fascia. A line from the angle of the jaw to the mastoid is lodged 


between 
process marks usually the extent of the parotid in this the jaw 


direction. Above and at the posterior part, the gland is ie 

limited by the zygoma, temporal bone, and sterno-mastoid 

muscle. Anteriorly the gland projects somewhat on the 

face, and has a small accessory part, socia parotidis, pro- accesso- 

longed from it over the masseter. wis oe 
Connected with the anterior border is the excretory duct The 


(duct of Stenson), which crosses the masseter below the eerie 


socia parotidis, and perforates the buccinator muscle oppo- face tH 
site the second molar tooth of the upper jaw. The duct rout, 
‘lies between the transverse facial artery and branches of the 
facial nerve, the latter being below it. A line drawn from 
the meatus auditorius to a little below the nostril would 
mark the level of the duct, and the central point of the line 
its opening into the mouth. The length of the duct is tts 
r ‘ ‘ : length 

about two inches, and its capacity is about equal to a large andsize. 
crow-quill, but the opening into the mouth is only large 
enough to allow a small probe to pass. 

The cutaneous surface of the parotid is smooth, and has Cutane- 
one or two lymphatic glands seated on it, but the deep part face of 
sends processes into the inequalities of the space between oa 


the jaw and the mastoid process. 


Dissection. —By removing with care the parotid gland, the Dissec- 
hoHows that it fills up will come into view: at the same time the ri 
dissector will see the vessels and nerves that pass through the 
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gland. An examination of the processes of the gland, and the 
number of important vessels that are in relation with it, will de- 
monstrate the impossibility of removing this body, and the dangers 
attending any operation on it. The duct may be opened now, 
and a probe passed along it to the mouth to show the diminished 
size of its aperture. 

Deep Two large processes of the gland extend deeply into the 


sinks neck. One dips behind the styloid process, and projects 

peer beneath the mastoid process and sterno-mastoid muscle, 
whilst it reaches also the deep vessels and nerves of the 
neck. The other piece is situate in front of the styloid pro- 
cess; it reaches behind the articulation of the lower jaw, 
and beneath the ramus of that bone along the internal 
maxillary artery. 

Vessels Passing through the middle of the gland is the external 


Aerves carotid artery, which ascends behind the ramus of the jaw, 


shy and furnishes the transverse facial, auricular, superficial | 
temporal, and internal maxillary branches. Superficial to 
the artery is the trunk formed by the junction of the tem- 
poral and internal maxillary veins, from which the external 
jugular springs; and opening into this common trunk are 
some veins from the parotid, whilst a branch through the 
gland connects it with the internal jugular vein. Crossing 
the gland from behind forwards is the trunk of the facial 
nerve, which distributes its branches through the parotid. 
The superficial temporal branch of the inferior maxillary 
nerve likewise passes through the upper part of the glan- 


dular mass. 
The The structure of the parotid resembles that of the other salivary 
gland a side ° 
formed glands. The glandular mass is divided into numerous small 


nate lobules by intervening processes of fascia, and each lobule consists 
Sad of a set of the terminal ramifications of the excretory duct, which 
end in closed extremities, and are surrounded by capillary vessels. 
The size of the ducts, which by their aggregation form the mass of 
the lobule, is about =, of an inch in diameter. From the lobules 
issue small ducts, which unite to form larger tubes, and finally all 
and the | the ducts of the gland are collected into one. An examination of 
naa the common duct (duct of Stenson) will show it to be composed of 
coats. an external fibrous or contractile coat, and an internal mucous 


coat which is covered with columnar epithelium. 
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The parotid receives its arteries from the external carotid, Vessels 
and its nerves from the sympathetic, facial, and great auri- nerves, 
cular. The lymphatics join those of the neck. 


Two or three small glands (molar) lie along the origin of the Molar 
buccinator, and open into the mouth near the last wave tooth by sreeent 
separate ducts. 


CARTILAGES OF THE Nose.— These close the nasal aperture Nasal 
which exists in the skeleton, and form part of the septum nasi ; lages. 
they are five in number, two on each side (lateral cartilage 
and cartilage of the aperture), together with a central one, 
or cartilage of the septum of the nose. Only the lateral 
cartilages are seen in this stage of the dissection. 


Dissection.—'To expose the lateral cartilages take away all the Sah 
muscular and cellular structure from the left side of the nose, and 
remove the skin from the lower part of the nostril of the same 
side. By passing the knife deeply in the middle line, the cartilage 
of the septum will be seen to project between the lateral carti- 
lages of each side. 


The upper lateral cartilage is flattened, and is somewhat ae 
triangular in form. Posteriorly it is attached to the nasal cartilage 
and superior maxillary bones, and anteriorly it touches the its fel- 
one of the opposite side for a short space; but the two are the mid- 
separated below by an interval, in which appears the carti- 
lage of the septum. Inferiorly the lateral cartilage is con- 
tiguous to the cartilage of the aperture, and is connected to 
it by fibrous tissue. 

The cartilage of the aperture forms nearly a ring around The 
the nostril, which it keeps always open; a piece extending See 
both on the outer and inner sides of that aperture. ‘This a 
cartilage has not any attachment directly to bone, but} is ture. 
united superiorly to the lateral cartilage by fibrous tissue 
and inferiorly it is connected with the dense structure that 
forms the lower margin of the aperture of the nostril. The pe 
outer part of the cartilage bounds the nostril externally ; it 
is narrow and pointed behind, but swells out in front, and 
forms with its fellow the prominence of the apex of the nose. 

The inner part projects backwards along the septum of another 


: inside 
the nose, nearly to the superior maxillary bone; this part nostril. 


30 DISSECTION OF THE HEAD AND NECK. 


assists in the formation of the partition between the nostrils, 
and lies below the level of the septum nasi. 

Acces- Behind the outer half of the cartilage of the aperture, in 

raiedbions the dense tissue that fixes it to the bone. are two or three 
small pieces of cartilage (cartilagines minores vel sesa- 
moidex), which seem to result from the breaking up of the 
posterior extremity of the cartilage of the aperture. 

neon. The APPENDAGES OF THE EYE consist of the eyebrow, the 

pans of eyelid, and the lachrymal apparatus. ‘These parts can be 

the eye. seen now on the opposite side of the face; but the apparatus 
for the tears will be dissected after the orbit is completed. 

The eyebrow (supercilium) is a curved eminence just 
above the eye, which corresponds to the orbital arch of the 
frontal bone. Each consists of thickened integument with 
subjacent fat, and its prominence is due to the orbicularis 
palpebrarum. Each is furnished with long coarse hairs, that 
are directed outward. 

Byelids, Lhe eyelids are two semilunar folds in front of the eye- 
ball. When the lids are open there is an interval (fissura 
palpebrarum) between them, and when they are closed the 

Upper upper lid (which is the largest) descends below the middle 

largest. Of the eyeball. Externally and internally they are united 
by a commissure or canthus. The free margin of each is 
thicker than the rest of the lid, and presents towards the 
inner side a small elevation, in which is the punctum 

Free lachrymale, or the opening of the canal for the tears. This 


has hairs Margin is provided with hairs (cilia), and is sloped obliquely 


aper- from before backwards, so as to leave a space in front of the 

tures, : 
eyeball when the lids are closed. Behind the eyelashes are 

except | the openings of the Meibomian glands. Both the cilia and 

part. the Meibomian glands are absent from the part of the lid 
which is internal to the opening of the lachrymal canal. 

Hye. The eyelashes (cilia) are two or more rows of long hairs, 
which are fixed into the anterior edge of the free border of 
the lid; they are largest in the upper lid, and diminish in 
length from the centre -towards the sides. The cilia are so 
arranged as to be convex towards one another. 

Diffe- © STRUCTURE OF THE EyerLips.— Each lid consists of in- 


ent parts 


in eye- tegument, of a layer of fibres of the orbicularis palpebrarum, 


Eye- 
brow. 
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of the palpebral ligament and tarsal cartilage, with a mucous 
lining of the conjunctiva. The upper lid has also in it the 
tendon of the levator palpebre. Vessels and nerves are fur- 
nished to these parts. 

Dissection, — Examine the structure of the lids on the side on Dissec. 
which the muscles are dissected. Let the bit of tow or wool re- ““™ 
main beneath the lids, and then throw inwards the palpebral part 
of the orbicularis palpebrarum by means of an incision around the 
margin of the orbit. In raising the muscle, take care of the pal- 
pebral ligament, and the vessels and nerves of the lids. 


Orbicularis palpebrarum. — The palpebral and ciliary Layer of 
fibres of this muscle form the thin pale layer that occupies fae” 
the eyelids. A thin stratum of cellular tissue, without fat, 
connects the muscle with the skin. 

The palpebral ligament is a layer of fibrous membrane, that A fibrous 
is continued from the margin of the orbit to join the tarsal 
cartilages. At the inner part of the orbit the ligament is 
thin and loose, but at the outer part it is much thicker and 
stronger. 

The tarsal cartilages are two fibro-cartilaginous plates, one Fibro. 


for each eyelid, which give the form and strength to the lids. Seas 


They are fixed internally by the tendo palpebrarum, and the lid. 
externally by fibrous bands (external tarsal ligament) to the 
outer part of the orbit. One margin is free and thicker than 
the rest of the cartilage, whilst the opposite margin is thin, 
and is connected with the palpebralligament. On the inner 
surface the cartilages are lined by the mucous membrane or 
conjunctiva. ‘The cartilages are not alike in the two lids. pirer- 
In the upper eyelid, in which the cartilage is the largest, it the two 
is about half an inch wide in the centre, but gradually tapers ne 
to the ends; and to its upper convex border is attached the 
tendon of the levator palpebre. In the lower lid the carti- 
lage is a narrow band, about two lines broad, with borders 
nearly straight. 

Tendon of the eyelids (tendo palpebrarum, tendo oculi) is Tendon 
a small band at the inner part of the orbit, which is attached Tide at- 
to the anterior margin of the lachrymal groove. It is about por 

: al ke ° ° lages. 

two lines long, and divides into two processes, which are 


united with the tarsal cartilages. This tendon gives a 
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fibrous expansion to the lachrymal sac, and the fleshy fibres 
of the orbicularis palpebrarum arise from it. 

The Meibomian glands or follicles are placed on the 
ocular surface of the tarsal cartilages, which are grooved 
for them. ‘They extend parallel to one another, from the 
thick to the thin margin of the cartilage ; and their num- 
ber is about forty in the upper, and twenty in the lower lid. 
The apertures of the glands are at the posterior edge of the 
free border of the lid. Each gland is a small yellowish tube, 
closed at one end, and having minute lateral appendages con- 
nected with it. Each contains a sebaceous secretion, and is 
lined by scaly epithelium. 

If the palpebral ligament is cut through in the upper lid, 
the tendon of the levator palpebree will be seen to be at- 
tached to the upper part of the tarsal cartilage by a wide 
tendinous expansion. 

The conjunctiva, or mucous membrane, lines the interior 
of the eyelids, and covers the anterior part of the ball 
of the eye. At the free margin of the eyelids this mem- 
brane joins the common integument, and it is continued down 
the lachrymal canals and lachrymal sac to the interior of the 
nose. At the inner commissure of the eyelids the conjunc- 
tiva- forms a prominent, red, fleshy-looking body (caruncula 
lachrymalis), which encloses 4 group of mucous follicles. 
On this eminence are a few minute hairs. External to the 
caruncle is a small fold of the mucous membrane (plica 
semilunaris), which extends to the ball of the eye, and 
resembles the membrana nictitans of birds. 

Bloodvessels of the eyelids. —'The arteries of the eyelids 
are furnished by the ophthalmic artery, and consist of the 
palpebral and lachrymal branches. 


The palpebral arteries, one for each eyelid, run outwards from the 
inner canthus, lying between the orbicularis muscle and tarsal cartilage, 
and anastomose with the lachrymal artery. From the arch that each 
forms, branches are distributed to the eyelids. The lachrymal artery 
perforates the palpebral ligament near the outer part of the orbit, and 
its branches supply the lid, as well as anastomose with the palpebral 
branches. 


The veins of the lids open into the frontal and angular 
veins at the root of the nose. 
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The NERVES OF THE EYELIDS are supplied from the Nerves 


ophthalmic and facial nerves. a 2: 
The branches of the ophthalmic nerve (of the fifth) that enter the g-om 

upper eyelid are the following :—Jachrymal, near the outer part; supra- fifth 

orbital, about the middle ; and supra-trochlear and infra-trochlear at the 

inner side. All these nerves give filaments to the structures of the lid, 

In the lower eyelid, about its: middle, is a branch of the superior mazil- 


lary nerve. The branches of the facial nerve enter both lids at the outer and 


part, and supply the orbicularis muscle ; they also communicate with the eh 


branches of the fifth nerve. 

ExTEeRNAL Ear. — The outer ear consists of a trumpet- Parts of 

: 3 external 

shaped structure, named pinna or auricle, to collect sounds, ear. 
and of a tube (meatus auditorius) to convey those sounds to 
the inner ear. The pinna may be examined on the left side 
of the head, but the meatus will be described with the rest 
of the anatomy of the ear. 

The pinna, or auricle of the ear, is an uneven piece of Texture 
cartilage, which is covered with integument, and is fixed to forth of 
the margin of the meatus auditorius externus. Itis of an” 

- oval form, with the margin folded, and the larger end placed 
upwards. 

The surface next the head is convex, but the opposite one Surfaces 
is hollowed out, and presents the undermentioned elevations by fosse 
and depressions. In the centre of the ear is a deep hollow nences. 
(concha), which conducts to the meatus auditorius. In front 
of that hollow is a cartilaginous projection of a triangular 
shape (¢ragus), which has some hairs on the under-surface ; 
and on the opposite side of the hollow, rather below the level 
of the tragus, is another projection, the antitragus. The 
round, rim-like margin of the ear is called the helix, and the 
depression internal to it, the groove, or fossa of the helix. 
Within the helix, between it and the concha, is the large 
eminence of the antihelix, which presents at the upper part 
a well-marked depression, the fossa of the antihelix. Infe- 
riorly, the external ear is terminated by a soft, pendulous 
part, the lobule. 

The muscles of the pinna, which extend from one part of Five 
the cartilage to another, are very delicate, and in some bodies aia 
are not to be found. Five small muscles are usually de- ra, poe 
scribed, which receive their names for the most part from 
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the several eminences of the external ear, except the an- 


tihelix. 

Dissec- ; : ‘ ° 

tion. Dissection.—In seeking the following small muscles, remove the 
integument from over the spot on which each muscle is said to 
be placed. A very sharp knife and a good light are necessary for 
success in detecting the muscular fibres. Frequently the dissector 
will not find one or more of the set described below. 

rane The muscle of the tragus is always found on the external aspect 


tas of the process from which it takes its name. The fibres are short, 
‘nearly vertical, and extend from the lower to the upper part of | 
the tragus. 
Onefrom Lhe muscle of the antitragus is the best marked of all. It arises 
aus to from the outer part of the antitragus, and the fibres are directed 
ant upwards to be inserted into the pointed extremity of the antihelix. 
Oneon Lhe small muscle of the helix is often indistinct or absent. It is 
root of placed on the part of the rim of the'ear, that extends into the 
concha. 


Another The large muscle of the helix arises above the small muscle of the 

oxy ait same part, and is inserted into the front of the helix, where this is 
about to curve backwards. It is usually present. 

Andone ‘The transverse muscle of the auricle is found at the back of the 

muscle . : “1 48 : 

at back ear, in the depression between the antihelix and the convexity of 

ee the surface. It arises from the convexity of the cartilage that 
forms the concha, and is inserted into the back of the antihelix. 
The muscle is mixed with much fibrous tissue, but it is well seen 
when this is removed. 

Dissec- Dissection. — The pinna may now be removed by cutting it as 

"near as possible to the bone. When the integuments are entirely 

taken off, the cartilage of the pinna will be apparent ; but in re- 
moving the integuments, the lobule of the ear, which consists of 
skin and cellular structure, will disappear. 

ie The cartilage of the pinna resembles much the form of 


forms _ the external ear, and presents for notice nearly the same 
only par 


of exter- parts. The rim of the helix terminates posteriorly about 
nal ear. . . . ° . . rt 
the middle of the pinna in the antihelix ; anteriorly a small 
Defi. piece projects from it, and a fissure is placed above that pro- 
cientin . . : : : 2 Ade : . 
feriorly jection. The antihelix is divided posteriorly into two 
pieces ; one of these is pointed, and is joined by the helix, 
the other is continued into the antitragus. Inferiorly, the 
cartilage forms the external part of the auditory canal, and 


is fixed to the margin of the external auditory aperture in 
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the temporal bone, but it does not give rise to a complete tube, te 


- for the upper and anterior part of the auditory canal is closed part of 


meatuSe 
by fibrous tissue. On the posterior aspect of the concha is 


a strong vertical process of cartilage. 

In the piece of cartilage that forms the under-part of the I's fs- 
meatus are two fissures (Santorini); one is at the base of 
the tragus, the other passes from before backwards. 

The ligaments of the pinna are two bands of fibrous tissue 274 1's 
that extend between the tragus and helix, and the antitragus 
and antihelix ; the former completes the tube of the meatus. 

The FACIAL NERVE (portio dura) is a part of the seventh Outline 
cranial nerve, and confers motor power on the muscles of aeevees 
the face. Numerous communications take place between it 
and the fifth nerve, and the chief of these junctions are 
found above and below the orbit, and on the side of the pea 
jaw. 

Dissection. —On the right side of the face, the facial nerve is to ton or” 
be displayed. To expose its ramifications beyond the parotid ae 
gland, raise the skin from the face in the same manner as on the parotid, 
left side. Seek then the different branches of the nerve as they 
escape from beneath the anterior border of the gland, and follow. 
them forwards to their termination. The highest branches that go , 
to the temple have been already partly exposed above the zygoma ; 
and their junction with the temporal branch of the superior 
maxillary and with the supra-orbital nerve has been seen. Other 
still smaller branches are to be traced to the outer part of the eye, 


where they enter the eyelids and communicate with the other 


nerves therein; and by means of this set, whilst they cross the 
malar bone, a junction is formed with the subcutaneous malar 
nerve. With the duct of the parotid are two or more large 
branches, that are to be followed below the orbit to their junction 
with the infra-orbital, nasal, and infra-trochlear nerves. The re- 
maining branches to the lower part of the face are smaller in size: 
one joins with the buccal nerve at the lower part of the buccinator 
muscle; and one or two others are to be traced forwards to the 
lower lip and to the labial branch of the inferior dental nerve. 
In order to trace backwards the trunk of the nerve through the and of 


gland, take the integuments from the surface of the parotid as on nerve in 


the other side, and remove the gland piece by piece. In this step rotid. 
seek the small branches of communication of the great auricular 
nerve with offsets of the facial, and the branches that dip down 
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from the facial to the auriculo-temporal nerve. Lastly, cut off 
with a chisel the tip of the mastoid process, and after turning it 
backwards with the sterno-mastoid muscle adhering to it, seek the 
small branches of the facial nerve to the back of the ear, and to the 
digastric and stylo-hyoid muscles. 


Branch- Tue Factat NERVE OUTSIDE THE SKULL.—The facial 
es out- P 


side the nerve issues from the stylo-mastoid foramen,-after traversing. 
' the aqueduct of Fallopius, and furnishes immediately the 
three following small branches :— 


poe The posterior auricular branch turns upwards in front of the mastoid 
ricular process, where it communicates with the auricular branch of the 
branch.  neumogastric, and ends in auricular and mastoid divisions (p. 7.). 
Branch The branch of the digastric. muscle generally arises in common with 
gastric. the next. It is distributed by many branches to the posterior belly of 
the muscle near its origin. One of these branches passes through the 
fleshy fibres, and descends to join the glosso-pharyngeal nerve. 
ea The branch of the stylo-hyoideus is a long slender nerve, that is di-’ 
hyoid. rected inwards to its muscle, which it enters about the middle. This 
branch communicates with the sympathetic nerve on the external carotid 


artery. 


As soon as the facial nerve has given off those branches, 

it is directed forwards through the gland, and divides near 

‘the ramus of the jaw into two large trunks — temporo-facial 
and cervico-facial. 


aad. A. The TEMPORO-FACIAL Division furnishes offsets to the 


sion side of the head and face, whose ramifications extend as low 
as the meatus auditorius. As this trunk crosses over the 
external carotid artery, it sends downwards branches to join 
the auriculo-temporal division of the inferior maxillary 
nerve, and in front of the ear it gives some filaments to the 


hasthree tragus of the pinna. Three sets of branches, temporal, 
sets of ° : ° 
branch- Malar, and infra-orbital, are derived from the temporo- 


ie facial division. 


Tempo- The temporal branches ascend obliquely over the zygoma to the orbi- 


ppavan eular muscle and anterior part of the occipito-frontalis, in which they 


a Lp , are united with offsets of the supra-orbital nerve. The attrahens aurem 


head. muscle is supplied by this set; and a junction takes place above the 
zygoma with the temporal branch of the superior maxillary nerve. 
Malar The malar branches are directed to the outer angle of the orbit where 


being they are distributed to the orbicular muscle and the eyelids. In the 


eyelids. 
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eyelids communications occur with the palpebral filaments of the fifth 
nerve (p. 33.); and near the outer part of the orbit-with the small 
subcutaneous malar branch of the superior maxillary nerve. 

The infra-orbital branches are larger than the rest, and are furnished bia 
to the muscles and integument between the eye and mouth. Close to branch- 
the orbit, and beneath the elevator of the upper lip, a remarkable com- fat hel 
munication is found between these nerves and the infra-orbital branches pele? 
of the superior maxillary. After crossing the branches of the fifth mouth. 
nerve, some small offsets of the facial nerve pass inwards to the side of 
the nose, and others upwards to the inner angle of the eye, to join the 
nasal and infra-trochlear branches of the ophthalmic nerve. 

B. The CERVICO-FACIAL DIVISION of the portio dura is Lower 


division 
smaller than the other trunk, and supplies branches to the 


lower part of the face and to the upper part of the neck. Its 
highest branches join the lowest offsets of the temporo-facial 
division, and thus complete the network on the face. This 
trunk, whilst in the parotid, gives twigs to the gland, and is ofc 


ves 


united with the great auricular nerve. The branches of three 


distribution are buccal, supra-maxillary, and infra-maxillary. » Pepocke 


The buccal branches pass forwards to the angle of the mouth, where Dace 


they terminate in the orbicular muscle. On the buccinator they join es to 
the branch of the inferior maxillary nerve to that muscle. South, ve 
The supra-maczillary branches course inwards above the base of the Supra- 
lower jaw to the middle line of the chin, and supply the muscles and ary A 
integument between the chin and mouth. Beneath the depressor an- “hae 
guli oris the branches of the facial join offsets of the labial branch andchin. 
of the inferior dental nerve, in the same manner as the union is made 
below the orbit, viz. the branches of the facial cross those of the fifth 
nerve in their course onward to the middle line. 
The infra-mazillury branches are placed below the jaw, and are dis- Bh a 
tributed to the upper part of the neck. The anatomy of these nerves lary 


is given with the dissection of the anterior triangle of the neck. Senge 


Section IV. 


THE ORBIT. 


In the examination of the orbit, the head is placed in “the ipo: 


same position as in the dissection of the sinuses of the base body. 
of the skull. 


Dissection.—To open the orbit, raise the roof in the following nhac 
DS 
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manner : — through the margin of the orbit make two cuts with 
a saw, one being placed at the outer angle, the other at the inner 
angle of the cavity. With a chisel extend backwards these cuts 
along the roof of the orbit, nearly to the optic foramen. The piece 
of bone included in the incisions may now be tilted forwards, but 
is not to be cut away. Afterwards, with the bone forceps, remove 
all the rest of the roof of the orbit, except the ring of bone that 
surrounds the optic foramen, and take away any over-hanging 
bone on the outer side that may interfere with the dissection. The 
dissector should take care that all the wadding is removed from 
the eyelids, and the eye pulled gently forwards. The periosteum 
is now exposed. 


The periosteum of the orbit is a prolongation of the dura 
mater of the brain through the sphenoidal fissure. It in- 
cases the contents of the orbit like a sac, and adheres but 
loosely to the bones. Apertures exist posteriorly in the 
membrane for the entrance of the different nerves and vessels, 
and on the sides prolongations of the membrane accompany 
the vessels and nerves that leave the cavity. 


Dissection. — Divide the periosteum along the middle of the 
orbit, and take it away. After the removal of a little fat, the fol- 
lowing nerves, vessels, and muscles come into view :— the frontal 
nerve and vessels lie in the centre, the lachrymal nerve and vessels 
close to the outer wall of the cavity, and the small fourth nerve at 
the back of the orbit. These nerves enter the orbit above the 
muscles, The frontal and lachrymal should be followed forwards 
to their exit from the orbit, and all of them backwards through 
the sphenoidal fissure to the wall of the cavernous sinus. In 
tracing back the nerves, it will be expedient to remove the project- 
ing clinoid process, if this still remains ; and some care and trouble 
will be necessary in order to follow the lachrymal nerve to its 
commencement. The superior oblique muscle is recognised by 
the fourth nerve entering it: the levator palpebre and superior 
rectus are beneath the frontal nerve; and the external rectus is 
partly seen below the lachrymal nerve. In the outer part of the 
orbit, near its front, is the lachrymal gland. The muscles, vessels, 
and nerves referred to above are to be cleaned and examined, but 
it is not requisite to take all the fat from the orbit in this stage of 
the dissection. 


Contents of the orbit. — Besides the eyeball and lachrymal 
gland, there isa great quantity of granular fat in the orbit. 
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Connected with the eye are six muscles — four straight and wi 
é: 4 : eve 

two oblique; and there is also in the cavity an elevator of muscles, 
the upper eyelid. ‘The nerves in this small space are nu- several 

‘ & 2 cranial 
merous, viz. the second, third, fourth, ophthalmic (of the nerves, 
fifth), and sixth nerve, and their general distribution is as 
follows:—the second nerve enters the eyeball, the third is 
furnished to all the muscles but two, the fourth enters the 
superior oblique (one of the two excepted), and the sixth is 
spent in the external rectus muscle. ‘The fifth nerve sup- 
plies some filaments to the eyeball, but the greater number 
of its branches pass through the orbital cavity to the face. 
, é 3 i a 4 > and ves- 
The ophthalmic vessels are likewise contained in the orbit. sels. 


The lachrymal gland secretes the tears, and is situate in Lachry- 


the hollow on the inner side of the external angular process gland is 
: . at the 
of the frontal bone. It is of a lengthened form, something outer 


like an almond; and from its anterior part a thin piece pro- orbit. 
jects towards the upper eyelid. The upper surface is con- 
vex, and in contact with the periosteum, to which it is 
connected by fibrous bands (ligament of the gland); the 
lower surface rests on the eye and the external rectus muscle. 

In structure, the lachrymal resembles the salivary glands ; Its ducts 


‘i 2 : open on 
and its ducts, from about six to twelve in number,. open vpnet 
by as many apertures in a semicircular line on the inner 
surface of the upper eyelid, near the outer canthus. 
The FOURTH NERVE is the most internal in position of the Fourth 
, . nerve 
three nerves that enter the orbit above the muscles. After 
reaching this space, it is directed inwards to the superior supplies 
° < fe superior 
oblique muscle, which it enters at the external surface, con- oblique. 
trary to the general distribution of the nerves on the ocular 
surface of the muscles. 
The OPHTHALMIC NERVE (of the fifth) as it approaches Oph-_ 
a F a . i thalmic 
the sphenoidal fissure, furnishes from its inner side the nerve 
: ° e778 ° Ives 
nasal branch, and then terminates by dividing into the frontal three 
- branch- 
and lachrymal branches; the former enters the orbit be- es. 
tween the heads of the external rectus, but the other two are 


above the muscles. 


1. The frontal nerve is close to the outer side of the fourth as it roa) 
enters the orbit, and is much larger than the lachrymal branch. 
Tn its course to: the forehead the nerve lies along the middle of supplies 
D + 
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the orbit, and bifurcates anteriorly into the supra-trochlear and 
supra-orbital branches. 


a. The supra-trochlear branch, which is of small size, passes inwards 
towards the pulley of the superior oblique muscle, where it leaves the 
orbit to end in the eyelid and forehead (p. 6.). Before the nerve turns 
round the margin of the frontal bone, it sends downwards a branch of 
communication to the infra-trochlear branch of the nasal nerve. Fre- 
quently there are two supra-trochlear branches; in such instances one 
branch arises near the back of the orbit. 

6. The supra-orbital branch is the continuation of the frontal nerve 
in direction and size, and passes from the orbit by the supra-orbital 
notch. It then turns upward on the forehead, and supplies the external 
part of the head (p.6.). Whilst inthe notch the nerve gives down- 
wards palpebral filaments to the upper lid. 


2. The lachrymal nerve, after entering the orbit in a separate 
tube of dura mater, is directed forwards in the outer part of the 
cavity, and beneath the lachrymal gland, to the upper eyelid, 
where it pierces the palpebral ligament, and is distributed to the 
structures of the lid. 

The nerve furnishes branches to the lachrymal gland, and near the 
gland it sends downwards one or two small filaments to communicate 
with the orbital branch of the superior maxillary nerve. Occasionally 
this nerve takes origin from the fourth as well as the ophthalmic 
nerve. 


3. The nasal nerve is not visible at this stage of the dissection : 
it will be noticed afterwards at’ p. 42. 


Dissection. — Divide the frontal nerve about its middle, and 
throw the ends forwards and backwards. In raising the posterior 
part of the nerve, the distinct origin of the nasal branch from the 
ophthalmic trunk will be seen. The lachrymal nerve may remain 
uncut. 

The LEVATOR PALPEBR& SUPERIORIS is the most superficial 
muscle, and is attached posteriorly to the roof of the orbit 
in front of the optic foramen. The muscle widens as it ex- 
tends forwards, and in front of the eyeball it turns down- 
wards, and is inserted by a wide tendon into the upper part 
of the tarsal cartilage. By one surface the muscle is in con- 
tact with the frontal nerve and the periosteum, and by the 
other with the superior rectus muscle. If it is cut across 
about the centre, a small branch of nerve (from the third) 
will be seen entering the under-surface. 
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The RECTUS SUPERIOR is the upper of the four muscles that upper 
lie around the globe of the eye. It arises from the upper part muscle. 
of the optic foramen, and is connected with the other recti Origin. 
muscles around the optic nerve. Near the front of the eye 
the fleshy fibres end in a tendon, which is inserted into the Iysor- 
sclerotic coat rather behind the point of union between it and 
the cornea. The lower surface of the muscle is in contact p,.ition 
with the globe of the eye, and the vessels and nerves to be ().“ther 
afterwards seen: the other surface is covered by the pre- 
ceding muscle. 

The SUPERIOR OBLIQUE MUSCLE is thin and narrow, and 
passes through a pulley at the inner angle of the orbit. The oie 
muscle arises from the inner part of the optic foramen, and 
ends anteriorly in a tendon, which, after passing through the enters a 
pulley, is reflected between the superior rectus and the globe?" 
of the eye, and is izserted into the sclerotic coat rather behind Jysey- 
the middle of the eyeball. The fourth nerve is supplied "™ 
to the orbital surface of the muscle, and the nasal nerve lies 
below it. The insertion of the muscle is between the supe- Connec- 
rior and the external rectus, and close to the-tendon of the "°”* 
inferior oblique. 

The pulley, or trochlea, is a fibro-cartilaginous ring, which Pulley 
is attached to the depression of the frontal bone at the inher tones: 
angle of the orbit. A synovial membrane lines the ring, 
and facilitates the movement of the tendon through it. 

From the margins of the pulley there is a fibrous prolonga- 
tion on the tendon. To see the synovial membrane the 
prolongation must be taken away. 

Dissection. — Cut across the superior rectus muscle about the pissec- 
middle, and turn it backwards, seeking at the same time a branch of “"- 
the third nerve to its under-surface. The nasal nerve and the oph- 
thalmic artery and vein will be found crossing inwards above the 
optic nerve: these should be traced to the inner angle and to the 
posterior part of the orbit. By taking away some of the fat between of tenti- 
the optic nerve and the external rectus at the back of the orbit, the bere 
small lenticular ganglion and its branches will be discovered : the i 
student will find the ciliary branches that lie along the side of the 
optic nerve the best guide to the ganglion. The dissector should 
then find the branches to the ganglion from the nasal and third 
nerves. And, lastly, he should separate from one another the nasal, 
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third, and sixth nerves, as they enter the orbit between the 
heads of the external rectus muscle. 


vies The THIRD NERVE is highest in position in the wall of the 
cavernous sinus, but at the sphenoidal fissure it descends 
below the fourth, and the two branches (frontal and lachry- 
asit mal) of the ophthalmic nerve. The nerve enters the orbit 
orbit. between the heads of the outer rectus, having previously 


divided into two parts. 


si apron 22, The upper division, the smallest in size, ends in the under surfaces 
ran" of the levator palpebree and the superior rectus muscle. 
Lower b. The lower division supplies some of the other muscles, and will be 


branch, _, 
dissected afterwards. 


cheer The nasal branch of the ophthalmic nerve enters the : 
orbit between the heads of the rectus, and lies between the 
divisions of the third nerve. In the orbit the nerve is 
directed obliquely inwards, to reach the anterior of the two 

ier) foramina in the inner wall. Passing through this aperture, 

the face. the nerve appears in the cranium, at the outer margin of the 
cribriform plate of the ethmoid bone. Finally, it enters the 
nasal cavity by an aperture in the front of the cribriform. 
plate, and ends on the outer side of the nose, after passing 
between the nasal bone and cartilage. 

pee In the orbit, the nasal lies, at first, over the optic nerve, 
and beneath the superior rectus and levator palpebrz muscles, 
and afterwards below the superior oblique ; in this part of its 

Branch- course it furnishes the following branches : — 


Long a. The branch to the lenticular ganglion is about half an inch long and 
root of : ki » we 
lenticu- Very Slender, and arises as soon as the nerve enters the orbit. This is 
el as the long root of the lenticular ganglion. 

Long b. Long ciliary branches.—As the nasal crosses the optic nerve, it 


en fil supplies two or more ciliary branches to the eyeball. These lie on the 


es. inner side of the optic, and join the short ciliary branches of the 
lenticular ganglion. 
Tira: ce. The infra-trochlear branch arises as the nasal nerve leaves the 


ph bai orbit, and is directed forwards below the pulley of the superior oblique 
branch. muscle to the inner part of the orbit, where it ends in the upper eyelid, 
conjunctiva, and side of the nose. Before this branch leaves the orbit 


it receives an offset of communication from the supra-trochlear nerve, 
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Termination of the nasal nerve. — After the nerve be- pepe; 


comes cutaneous on the side of the nose, it descends beneath "erVve- 
the compressor naris muscle, and ends in the integuments of 
the ala and tip of the nose. 


The OPHTHALMIC or LENTICULAR GANGLION is a small ee 


roundish body, of the size of a pin’s head, and of a reddish '- 
colour. Itis placed at the back of the orbit, between the Situ 
optic nerve and the external rectus, and commonly on the 


outer side of the ophthalmic artery. By its posterior part the Conme- 


ganglion has branches of communication with other nerves 

(its roots), and from the anterior part proceed the ciliary 
nerves to the eyeball. In the ganglion are combined sen- Struc- 
sory, motory, and sympathetic filaments. 


The branches of communication are three in number. One, the long Three 
root, is the branch of the nasal nerve before noticed, which joins the rage 
superior angle. A second branch of considerable thickness (short root) short, 
passes from the inferior angle to join the branch of the third nerve to 
the inferior oblique muscle. And the third root is derived from the eanichy 
sympathetic (its cavernous plexus), either as a distinct branch to the 
posterior border of the ganglion, or in union with the long root. 

Branches of distribution.—The short ciliary nerves are ten or twelve Ciliary, 
in number, and are collected into two bundles, which leave the upper es to 

eyeball. 
and lower part (superior and inferior angle) of the ganglion. In the 
upper bundle are four or five, and in the lower, six or seven nerves. 
As they extend along the optic nerve to the eyeball they occupy its 
outer and under part, and communicate with the long ciliary, branches 
of the nasal nerve. 


The OPHTHALMIC ARTERY is a branch of the internal caro- Cat 
tid, and enters the orbit through the optic foramen. At artery 
first the vessel is outside the nerve, but it then courses 
inwards, over the nerve, to the inner angle of the orbit, in orbit. 
where it ends in terminal branches. 

The branches of the artery are numerous, though incon- Brasch- 
siderable in size, and they are sometimes arranged in three 
sets; one outside the optic nerve, another above it, and a 
third set internal to the same. : 


a. The lachrymal branch accompanies the nerve of the same name to Lachry- 
the upper eyelid, where it ends by supplying that part, and anas- ranch 
tomosing with the palpebral arches. It supplies branches, like the suprites 
nerve, to the lachrymal gland and to the conjunctiva ; it anastomoses also 8!" 
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with the middle meningeal and deep temporal arteries, by offsets 
through the sphenoidal fissure and outer wall of the orbit. 

b. The central artery of the retina is a very small branch that enters 
the optic nerve, and so reaches its destination in the eyeball. 

c. The supra-orbital branch arises beneath the levator. palpebre and 
superior rectus muscles; it then takes the course of the nerve of the 
same name through the notch in the margin of the orbit, and ends in 
branches on the forehead (p. 5.). As it turns round the margin of the 
orbit it supplies the eyelid and the orbicularis muscle. 

d. The ciliary branches are uncertain in their origin, and enter the 
eyeball either at the front or back. The posterior ciliary are furnished 
from the ophthalmic, or some of its branches.” About twelve.in number, 
they are continued to the eyeball around the optic nerve, and perforate 
the sclerotic coat at its posterior part. In the eye these arteries extend 
forwards between the sclerotic and choroid coats to the iris. Two of 
this set (one on each side of the optic nerve) are named long ciliary ; 
they pierce the sclerotic coat further out than the rest, and are then 
placed along the middle of the eyeball. The anterior ciliary arteries 
arise from the muscular branches, and pierce the sclerotic coat near the 
cornea. In the eyeball they anastomose with the posterior ciliary. 

e. The muscular branches are furnished from the artery in its course, 
and those to the lower muscles often arise together. 

f. The ethmoidal branches are two, anterior and posterior, which pass 
through the two foramina in the inner wall of the orbit. The posterior 
is the smaller of the two, and furnishes small meningeal arteries to the 
dura mater of the base of the skull. The anterior accompanies the 
nasal nerve, and gives small meningeal offsets to the dura mater. 
Both send branches to the nose through the apertures in the cribriform 
plate. 

g. The palpebral branches, one for each eyelid, generally arise toge- 
ther opposite the pulley of the superior oblique muscle, and then 
separate from one another. The arches they form have been dissected 
with the eyelids (p. 32.). 

h. The nasal branch is one of the last branches of the ophthalmic, 
and is distributed to the side of the nose, on which it anastomoses with 
the nasal and angular branches of the facial artery. 

% The frontal branch turns round the margin of the orbit, and is 
distributed on the forehead (p. 5.). 


The ophthalmic vein corresponds in its course and 
branclies to the artery of the same name. It begins at the 
inner angle of the orbit, where it joins the facial vein, and 
receives tributary branches in its progress to the back of that 
eavity. Posteriorly, it leaves the artery, and escapes from 
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the orbit by the sphenoidal fissure, between the heads of the enas in 

external rectus. It ends in the cavernous sinus. ots sie 
The opTIC NERVE is now seen to extend from the optic » ones 

foramen to the back of the eyeball. As the nerve enters "rve 

the foramen, it is surrounded by the recti muscles; and be- 

_ yond that spot, as far as the eyeball, the ciliary arteries and 


nerves entwine around it. It terminates in the retina. pear y 


Dissection. — Take away the ophthalmic artery, and divide the Dissec- 
optic nerve about its middle, together with the small ciliary 
vessels and nerves. Turn forwards the eyeball, and fasten it in 
that position with hooks. On removing some fat, the three recti 
muscles (inner, outer, and inferior), and the lower division of the 
third nerve will appear. 


The lower division of the third nerve, in entering the Lower 


orbit, lies below the nasal, and rather above the sixth nerve. of third 
Almost immediately afterwards the nerve divides into three antag 
large branches. One of these enters the internal rectus, an- 
other the inferior rectus; and the third, the longest and most 
external branch, is continued forwards to the inferior ob- 


lique muscle. Soon after its origin, the last nerve commu- and 


4 ‘ ; ‘ joins len 
nicates with the lenticular ganglion (short root), and fur- , 
nishes two or more filaments to the inferior rectus. lion. 


The SIXTH NERVE enters the orbit between the heads of poe 


the external rectus, and above the ophthalmic vein. In the ears), 
orbit it turns outwards to the ocular surface of the external rectus. 
rectus muscle, to which it is distributed. 

Rectr Muscres. — The internal, inferior, and external Straight 
rectus muscles are placed, as their names express, with refer- pf tve- 
ence to the eyeball. They arise posteriorly by a common Origin. 
attachment around the optic nerve; and the external rectus. 
has, moreover, an additional fasciculus of origin, which is 
united with the superior rectus. The muscles are directed Inser- 
forwards, and have a tendinous insertion into the ball of the re 
eye, near the cornea. From the margins of the tendons an 
aponeurotic expansion is derived, which forms a partial igor 
covering for the globe of the eye (tunica albuginea). Be- the ten- 
neath each tendon, near its insertion, is situate a small bursa. 


Between the heads of origin of the external rectus, the dif- 
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ferent nerves before mentioned enter the orbit, viz. the third, 
the nasal branch of the fifth, and the sixth. 


Dissection. — By opening the optic foramen, the attachment of 
the recti muscles will be more fully seen. To dissect out the 
inferior oblique muscle, replace the eyeball in its natural position, 
take away the conjunctiva of the lower eyelid near the inner part, 
and remove the fat that conceals the muscle. 


The INFERIOR OBLIQUE MUSCLE is situate near the ante- 
rior margin of the orbit, and differs from the other muscles 
in the fact of its being directed across, instead of in the axis 
of the orbit. It arises from the superior maxillary bone, 
just within the margin of the orbit, and near the groove for 
the lachrymal sac. From this spot the muscle passes out- 
wards beneath the inferior rectus, and then between the 
eyeball and external rectus, to be zmserted into the sclerotic 
coat, between the last muscle and the superior rectus. The 
borders of the muscle look forwards and backwards, and 
the posterior receives the branch of the third nerve. The 
tendon of insertion is close to that of the superior oblique 
muscle, but nearer the optic nerve. 


Dissection.—-To expose the small tensor tarsi muscle, separate 


the eyelids from the margin of the orbit, where this has not been 


done, and leave them attached at the inner angle by means of the 
tendo palpebrarum. By looking to the posterior aspect of the 
tendon, after the fibres of the orbicularis have been removed from 
it, the pale fibres of the tensor tarsi will be seen. 


The TENSOR TARSI MUSCLE arises from the ridge on the 
os unguis, and slightly from the bone behind the ridge. Its 
fibres are pale, and form a very small flat band, behind the 
tendo palpebrarum, which divides like that tendon into a slip 
for each eyelid. ach slip is attached to the inner part of 
the tarsal cartilage. 


Dissection.— A small nerve, the orbital branch of the superior 
maxillary nerve, lies in the outer angle of the floor of the orbit, 
and will come into view by the removal of the eyeball and its 
muscles. This nerve is very soft and is easily broken. Two 
branches, temporal and malar, are to be traced forwards from it, 
and a filament of the lachrymal nerve is to be followed to its junc- 
tion with the former. The outer wall of the orbit may be cut 
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away, bit by bit, to follow the temporal branch through to the 
surface of the head. 


The orbital branch of the superior maxillary nerve arises Ores 
ranc 


in the spheno-maxillary fossa, and enters the orbit by the of 

fissure of the same name. At the back of the orbit the maxi. 
Yr 

nerve divides into malar and temporal branches, which nerve 


ramify in the face and the side of the head. 


a. The malar branch (r. subcutaneus male) is directed forwards along its malar 
the floor of the orbit, and through a foramen in the malar bone to the 
face. After emerging from its foramen, this branch supplies the orbi- 
cularis, and communicates with the facial nerve. 

b. The temporal branch ascends on the outer wall of the orbit, either and tem- 
beneath the periosteum, or in a groove in the bone, and being joined by ict 
a filament from the lachrymal nerve, passes into the temporal fossa °* 
through a foramen in the malar bone. The nerve then turns upwards 
between the temporal muscle and the bone, and perforates the temporal 
fascia near the orbit. Its distribution was seen in the examination of 


the cutaneous nerves of the head (p. 6.). 


LacuryMaAL Apparatus. — The lachrymal gland and Appara- 


f 
ducts, with the puncta, canals, and sac, constitute the appa- the 
ratus by which the tears are formed and conveyed to the 


nose. ‘The gland has been already described (see p. 39.). 


Dissection.—Some bristles should be introduced into the lachry- Dissec- 
mal canals through the puncta of the eyelids that remain attached. ° 
The lachrymal sac will appear by removing the tensor tarsi and 
the cellular membrane from its surface, as it lies on the os unguis. 

The prolongation from the tendo palpebrarum over the sac should 
likewise be prepared. 

The puncta lachrymalia are two small apertures, one for Aper~ 
each lid, by which the tears enter the lachrymal canals. ere 
Each is placed about two lines from the inner canthus, and 
in an elevation (papilla lachrymalis) in the free margin of 
the lid. 

The lachrymal canals are two small tubes that reach Canals 
from the puncta, and convey the tears to the lachrymal sac ; tears. 
their situation is marked by the bristles that are inserted in 
them. In their course inwards, the canals lie along the 
tendo palpebrarum, one above and the other below it, and 
they are somewhat arched with the concavity towards the 
tendon. Internally, they open near together into the 
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lachrymal sac, rather above its middle. ‘The canal in the 
upper eyelid is longer and more arched than that in the 
lower lid. 

The lachrymal sac and duct extend from the inner part of 
the orbit to the nose, and convey the tears into the latter 
cavity. They form one tube, of which the upper dilated part 
is the sac, and the lower constricted end the duct. 

The sac is situate in the hollow of the os unguis and 
nasal process of the superior maxillary bone. Externally, it 
is crossed by the tendo palpebrarum, and is covered by an 
expansion derived from that tendon, which is fixed to the 
margins of the bony groove. If the aponeurotic covering is 
removed, the mucous membrane will be seen lining the in- 
terior. Into the outer side of the sac the lachrymal canals 
open. 

The duct (ductus ad nasum) is the narrow part of the 
tube that reaches to the inferior meatus of the nose, into the 
anterior part of which it opens. It is entirely encased by 


bone, and its length, size, and direction are the same as in 


Ana- 
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eyeball 
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wards. 
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the dried skull. A bent probe will pass readily into the 
duct from the meatus. 


The examination of the eyeball must be made on the 
fresh eye of either the ox or sheep, and this may be omitted 
with advantage to the student till after the dissection of the 
head and neck is completed. 

Srotion V. 
THE NECK. 


Position.—In this dissection let the head be supported 
at a moderate height. Turn, then, the face to the left 
side, and fasten it in that position with hooks; next let 
the right arm be placed under the body, so that the point of 
the shoulder may be depressed. By these means the parts 
will be put on the stretch, and a good view obtained of the 
right side of the neck. 

Surface marking.— The side of the neck presents a some- 
what square outline, and is limited by the following parts :— 
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inferiorly is the prominence of the clavicle, and superiorly is 
the base of the lower jaw and the skull. In front, the limit 
is marked by a line from the chin to the sternum, and behind 
by another line from the occiput to the acromial end of the 
clavicle. ‘The part thus marked out is divided into two tri- nivision 


. sale - 7 intot 
angular spaces by the diagonal position of the sterno-mastoid triangles 


muscle. From the direction of that muscle the base of the i ret 
anterior space is at the jaw, and the apex at the sternum, 
whilst the base of the posterior one is at the clavicle, and the 
apex at the head. The surface in front of the sterno-mastoid 
is depressed at the upper part of the neck, over the position 
of the carotid vessels; and behind the muscle is another 
slight hollow, near the clavicle, which points to the situation 
of the subclavian artery. 

Along the middle line of the neck the following parts will Promi- 
be recognised through the skin: — about two inches and a the mid~ 

° F A dle line 

half from the base of the jaw is the eminence of the 0s of neck, 
hyoides, with its cornu extending laterally. Below this will 
be felt the wide prominence of the thyroid cartilage (pomum . 
Adami), which is most marked in man; and between the 
cartilage and the hyoid bone is a slight interval, corresponding 
to the thyro-hyoid membrane. Inferior to the thyroid is the 
narrow prominent ring of the cricoid cartilage, and between 
the two the finger will distinguish another hollow, which is 
opposite the crico-thyroid membrane. From this spot to the am4su- 


= . _ _ pra-ster= 
sternum there is a depression between the sterno-mastoid ™@! de- 


muscles, in which the tube of the trachea can be felt; the “— 
depth of this depression is much increased in emaciated indi- 
viduals. In some bodies, especially in women, the swelling 
of the thyroid gland can be perceived by the side of the 


upper part of the trachea. 


Dissection.—It will be more advantageous for the student to PS 
examine one triangular space at a time, than to lay bare at once the pos- 
the whole side of the neck. To expose the posterior triangle, and recta 
the structures that cross this part of the neck, divide the skin 
along the sterno-mastoid from one end to the other, and make a 
second incision along the clavicle to the acromion. Reflect the 
flap of skin towards the posterior part, or the trapezius muscle. 

The superficial fascia, which will be then brought into view, con- 


E 
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tains the platysma. To see that muscle, it will be necessary to 
take the subcutaneous layer from its surface. 


Platys- © The PLATYSMA MYOIDES is a thin muscular layer, which is 
ma mus- ees i 
cle now seen only in its lower half. The muscle is placed across 


the side of the-neck, and extends from the top of the shoulder 
arises at to the base of the lower jaw. ‘The fibres take origin from 
der; the superficial fascia over the upper part of the pectoral and 
deltoid muscles, and then ascend over the clavicle and the 
triangular spaces of the neck, to be inserted into the jaw. 
The lower part of the muscle is more closely united to the 
triangle, Skin than the upper, and covers the posterior triangle in 
part, also the’external jugular vein. At first the fibres of 
the muscle are thin and scattered,. but they increase in 


strength as they ascend. 


inserted 
into jaw; 


Dissec- Dissection. — Raise with care the platysma as far as the border 
of the sterno-mastoid muscle, without destroying the deep fascia 
of the neck, the external jugular vein, or the superficial de- 
scending branches of the cervical plexus, which are close be- 
neath the platysma. The dissector should note the direction of 
the fibres of the platysma, because in venesection of the external 
jugular vein the incision is so made as to cut them across. 

Exter- Lhe external jugular vein, commencing in the parotid 


larvein gland (p. 28.), is directed backwards between the platysma 
and deep fascia to the lower part of the neck, where it 
crosses pierces the fascia to open into the subclavian vein. In its 


side o 
neckto course down the neck it is joined by small superficial 


pa branches, and sometimes an offset connects it with the ante- 
rior jugular vein. Its size, and the height at which it crosses - 
the sterno-mastoid muscle, may be very uncertain. 

Cervical “The deep cervical fascia consists, like the aponeuroses of 
other parts, of a superficial layer that surrounds continuously 
the part invested, and of processes that are prolonged inwards 
between the muscles. In some bodies this fascia is thin and 
indistinct. In its extent round the neck the membrane 
incases the sterno-mastoideus, and presents a different disposi- 

Part pe- tion before and behind that muscle. Passing backwards 

stemno- from the muscle, the fascia is continued over the posterior 


muscle triangular space, and then to the border of the trapezius, 
which it encloses in its progress to the spines of the vertebra. 
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At the lower part of the neck the fascia is attached to the 
clavicle, and is perforated by the external jugular vein and 
the cutaneous nerves. If the superficial layer is removed sends 


3 a process 
near the clavicle, a deep process may be observed to en- beneath 
° clavicle. 
velop the small omo-hyoid muscle, and to extend beneath 
the clavicle to the costo-coracoid sheath of the axillary 


vessels. 


Dissection. — By the removal of the cervical fascia and the fat Dissee- 
from the space between the sterno-mastoid and trapezius muscles, “””’ 
the posterior triangle of the neck will come into view. Above the 
omo-hyoid muscle, whose position is about an inch from the clavi- 
cle, will be found the ramifications of the branches of the cervical 
plexus and the spinal accessory nerve. ‘The latter is recognised of nerves 
by its piercing the sterno-mastoid muscle. The greater number of 
the branches of the cervical plexus descend to the shoulder, but the 
small occipital and great auricular nerves ascend to the head, 
whilst the superficial cervical branch turns forwards over the 
sterno-mastoid muscle. Below the omo-hyoideus are the subclavian 
artery and brachial plexus, which have a deep position. Seek the and ves- 
supra-scapular vessels behind the clavicle ; the transverse cervical cis 
vessels beneath the omo-hyoid muscle; and, lastly, the branch of in tri- 
nerve to the subclavian muscle, which lies about the middle of pacha) 
the space between the clavicle and that muscle. 

The POSTERIOR TRIANGULAR SPACE OF THE NECK is Poste- 


bounded in front by the sterno-mastoid mnscle, and behind angalay 


by the trapezius. Its base corresponds to the middle third the Week 
of the clavicle, and its apex is at the skull. Covering the 
space, are found the structures already examined, viz. the 
skin and superficial fascia, the platysma in the lower third, and 


the deep fascia. The small omo-hyoid muscle crosses the i; 


vided 
lower part of the space, so as to subdivide it into a lower or pV Gmo. 
: ae hyoid- 
clavicular, and an upper or occipital part. aby 
The clavicular part is of small size, and is close to the Part 


a Ae ae : s near cla- 
clavicle; in it is the subclavian artery. This small space vicle. 


measures commonly about one inch and a-half from before 
backwards, but somewhat less from above downwards. It is 
bounded in front by the sterno-mastoid, above by the omo- 
hyoid muscle, and below by the clavicle. 

Crossing the area of the space, rather above the level of Vessels 


é : C ; ; a 
the clavicle, is the trunk of the subclavian artery (its third nerves 
E 2 
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part), which issues from beneath the anterior scalenus muscle, 
and is directed over the first rib to the axilla. Above the 
artery are the large cords of the brachial plexus, which 
accompany the vessel, and become closely applied to it be- 
neath the clavicle. Beneath the artery and the nerves is the 
posterior scalenus muscle. Along the clavicular side of the 
space, and somewhat beneath the clavicle, are the supra- 
scapular vessels ; and crossing the upper part, at the meeting 
of the omo-hyoid and sterno-mastoid muscles, are the trans- 
verse cervical vessels. Entering the space from above is the 
external jugular vein, which descends over the omo-hyoideus 
near its anterior part, and opens into the subclavian vein; in 
this spot the vein receives the supra-scapular and transverse 
cervical branches, and sometimes a small vein, over the 
clavicle, from the cephalic vein of the arm. 

The size of the clavicular part of the posterior triangular 
space is influenced by the extent of attachment of the tra- 
pezius and sterno-mastoid muscles along the clavicle, since 
in some bodies these muscles occupy nearly the whole length 
of the bone. Again; the space may be increased or di- 
minished by the position of the omo-hyoideus in the neck ; 
for this muscle may lie close to the clavicle, being attached 
thereto, or it may be distant one inch and a half from that 
bone. In depth the space varies naturally, and in a short 
thick neck, with a prominent clavicle, the artery is farther 
from the surface than in the opposite condition of the parts. 
But the depth is altered much more by the position of the. 
arm to the body, according as the limb is raised or de- 
pressed; for the arm and shoulder may be carried upwards 
until the clavicle rises above the level of the omo-hyoid 
muscle, and entirely conceals the artery in its usual position. 

Peculiarities in the vessels.—The situation of the trunk of the subcla- 
vian artery, just above the prominence of the clavicle, may vary so 
much as to be placed one inch and a half higher in the neck, or at any 
point intermediate between the two extremes. Further, its position to 
the anterior scalenus may be altered, for instead of the subclavian being 
beneath, it may be in front of, or even between the fibres of that 
muscle, Commonly there is not any branch on the artery in this 


part of its course ; but the posterior scapular branch may take origin 
from it at different distances from the scalenus, or there may be more 
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than one branch. In the ordinary disposition of the vessels the, sub- 
clavian vein is not seen, owing to its situation being lower down, be- 
neath the clavicle, but it may rise upwards so as to touch the artery, or 
even lie with the artery beneath the anterior scalenus in rare instances, 
The position of the external jugular vein with regard to the subclavian 
artery is very uncertain, and the branches connected with its lower 
part may form a kind of plexus over the arterial trunk. 

The occipital part of the posterior triangular space is of Part of 
larger extent than the other. Its boundaries in front and ert ae 
behind are the same as in the clavicular part, and it is vena: the 

. -, head 
separated from that space by the omo-hyoid muscle. In it 
are contained chiefly the ramifications of the cervical plexus, contains 
and a chain of lymphatic glands lies along the sterno-mastoid Plexus 
muscle. Beneath the spinal nerves is the posterior scalenus, ympPh- 
and still farther behind are some of the muscles of the back. 8!4s5 
The spinal accessory nerve is directed obliquely across this co rg 
interval from the sterno-mastoid muscle, which it pierces, bpenity 
to the under-surface of the trapezius ; and a communication 
takes place between this cranial nerve and the spinal nerves 
in the triangular space. F 

SUPERFICIAL BRANCHES OF THE CERVICAL PLEXUS. — Nerves 
Behind the sterno-mastoid muscle appear some of the rami- Sica 
fications of the cervical nerves in the plexus of the same yi 
name, and from them superficial branches are furnished both 
upwards and downwards. 

A. The ASCENDING SET are three in number, viz. small that es- 


Ar . atte 3 cend are 
occipital, great auricular, and superficial cervical. 


1. The small occipital branch comes from the second cervical small 
nerve, and is directed upwards to the head along the posterior GiEaw 
‘border of the sterno-mastoid muscle. At first the nerve is beneath 
the fascia, but near the occiput it becomes cutaneous, and is dis- 
tributed between the ear and the great occipital nerve (see p. 8.). 
Occasionally there is a second nerve to the head. 

2. The great auricular nerve is a branch of that part of the plexus great au. 
which is formed by the second and third nerves. Perforating the sie 
deep fascia at the posterior border of the sterno-mastoid muscle, 
the nerve is then directed upwards beneath the platysma to the 
lobule of the ear, where it ends in the following branches :— 


a. The facial branches are sent forwards to the integument over the supplies 
facial 
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parotid, and a few slender filaments pass through the gland to join the 
facial nerve. 

b. The auricular branches ascend to the external ear, and are chiefly 
distributed on its cranial aspect ; one or more reach the opposite surface 
by piercing the pinna. On the ear they communicate with the branches 
furnished from the facial and pneumogastric nerves. 

c. The mastoid branch is directed backwards to the integument be- 
tween the ear and mastoid process; it joins the posterior auricular 
branch of the facial nerve. 


3. The superficial cervical nerve springs from the same source as 
the preceding, and turns forwards round the sterno-mastoid muscle 
about its middle. Afterwards it pierces the fascia, and ramifies 
over the anterior triangular space, beneath the platysma myoides 
(see p. 55.). There may be more than one branch to represent 
this nerve. 


B. The pEescenpInG set of branches (supra-clavicular) 
are derived from the third and fourth nerves of the plexus, 
and are directed towards the clavicle over the lower part of 
the posterior triangular space. ‘Their number is somewhat 
uncertain, but usually there are about three. 

The most internal branch (sternal) crosses the clavicle near its 
inner end ; the middle branch les about the middle of the clavicle; 
and the posterior (acromial) turns over the attachment of the trapezius 


to the acromion. All are distributed to the integuments of the chest 
and shoulder. 


The lymphatic glands (glandule concatenate) that lie 
along the sterno-mastoid muscle, are continuous at the lower 
part of the neck with the glands in the cavity of the thorax. 
There is also a superficial chain along the external jugular 
vein. 


Dissection. — Repeat the dissection of the posterior triangle on 
the left side of the neck. Afterwards replace the reflected parts, 
and carefully fasten them in their natural position with a few 
stitches, after some preservative fluid has been applied by means of 
strips of calico. 


The posterior part of the neck may be most advantage- 
ously examined at this stage with the dissection of the back. 
After the completion of the muscles, vessels, and nerves of 
the back, the student will dissect the spinal cord, and then 
return to the examination of the front of the neck. 
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Position.— When the body is turned again for the dissec- Position 
tion of the remainder of the right side of the neck, the posi- t ex 
tion should be the same as that for the dissection of the pos- right’ 
terior triangular space. If the thorax is finished, the head po 
and neck may be taken from the trunk by dividing the 
spinal column between the second and third dorsal vertebra. 

By this step the dissector obtains the clavicles and the first Direc. © 


ribs, and preserves the natural position of the parts at the ae 


ved 
root of the neck: he should moreover be careful to take the by the 
arch of the aorta. After the part is detached, place a small *“ fee 
narrow block beneath the neck, and make it tense with hooks, 


in the position mentioned above. 


Dissection. — Raise the piece of integument in front of the Dissee- 
sterno-mastoideus towards the middle line. The incision along the Mp 
base of the jaw readily allows of this proceeding. Beneath the 
skin is the superficial fascia, containing the ramifications of the 
superficial cervical nerve. Dissect out the nerve by following 
forwards the trunk, and then take away the fat to expose the 
anterior part of the platysma muscle. 

Pratysma Myorwres.—The anterior part of the platysma Platys- 
extends from the sterno-mastoid muscle to the lower jaw, cle ine 
covering part of the anterior triangular space in the same sterno- 


mastoid. 
manner as it concealed the posterior. The fibres have the 


Same appearance in the upper as in the lower half of the 
muscle, but they“are rather stronger. At the base of inser. 
the jaw they end in the following manner :— the most in- jaw.” 
ternal fibres are blended with the muscle of the opposite 
side ; the most external are inserted into the oblique line on 
the side of the jaw; and the intervening fibres mingle with 
the depressor anguli and depressor labii inferioris muscles. 
This part of the muscle is superficial, and covers the upper Covers 
part of the anterior triangular space. triangle. 
The superficial cervical nerve has been traced from its Super fi 
origin in the cervical plexus to its position superficial to the vical 
fascia of the neck (p. 54.). Beneath the platysma the nerve 
divides into an ascending and a descending branch. The 
nerve may arise from the plexus by two pieces. 
The ascending branch perforates the platysma, and is distributed to npr 
the integuments over the anterior triangle, about half way down the inte- 
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era eee neck. Whilst this branch is beneath the platysma it joins with the 
oe a facial nerve. The platysma receives branches from this nerve. 
re The descending branch likewise passes through the platysma, and is 


distributed below the preceding, reaching as low as the sternum. 


Dissec- __Dissection.—Raise the platysma to the base of the jaw, and 
dissect out the cervical branches of the facial nerve that are 
beneath it. Clean also the deep fascia of the neck. 

Brats The infra-mazillary branches of the facial nerve (rami subcutanei 

facial colli) pierce the deep cervical fascia, and pass forwards beneath 

ReKte the platysma, forming arches across the side of the neck, which 
reach as low as the hyoid bone. Most of the branches end in the 
platysma, but a few filaments perforate it and supply the integu- 
ment. Beneath the muscle there is a communication established 
between these branches of the facial and the superficial cervical 
nerve. 

SNe The deep cervical fascia, before the sterno-mastoideus, 

front of 18 stronger than it is behind that muscle, and has the fol- 

mastoid lowing disposition. Near the sternum the fascia forms a 
white firm membrane, which is attached to that bone; but 
higher in the neck it becomes thinner, and is fixed to the 
base of the jaw and the zygoma, covering the parotid gland. 
From the angle of the jaw a piece is prolonged downwards 
between the parotid and sub-maxillary glands, to join the 

ee styloid process ; this piece is named stylo-mazillary liga- 

ae ment. Intermuscular partitions are sent between the muscles, 
ment and the layer beneath the sterno-mastoid assists in forming 
sheath of the sheath of the cervical vessels. One of these layers, be- 
neath the sterno-thyroid muscle, descends in front of the 
great vessels at the root of the neck to the arch of the aorta 


and to the pericardium. 


Dissec- Dissection of the anterior triangular space.— Raise the deep fascia 
Hon. of the neck towards the middle line, and clean the surface of the 
hyoid muscles, dissecting out at the same time the anterior jugular 
vein. Next expose the parts that occupy the anterior triangle by 
taking away the fat and fascia, but without displacing or injuring 
Seek them. In removing the sheath of the cervical vessels, as these 
nerves. appear from beneath the muscles at the lower part of the neck, the 
dissector should be careful of the small descending branch of the 
ninth nerve in front of it. In the sheath between the vessels 


(carotid artery and jugular vein) will be found the pneumo-gastric 
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nerve, and behind the same the sympathetic nerve. Follow uyp- Trace 
wards the trunks of bifurcation of the artery, especially the more “**"¢s 
superficial one (external carotid), whose numerous branches are to 
be traced as far as they lie in the space. Crossing the space, in the 
direction of a line from the mastoid process to the hyoid bone, are 
the digastric and stylo-hyoid muscles; and lying below them is the 
- hypo-glossal nerve, which gives one branch (descendens noni) in 
front of the sheath, and another to the thyro-hyoid muscle. Di- 
rected downwards from beneath the same muscles to the sterno- 
mastoid muscle, is the spitial accessory nerve. On the inner side aa 
of the vessels, between the hyoid bone and the thyroid cartilage, nerves, 
the dissector will find the superior laryngeal nerve, and its small 
external laryngeal branch lying with the descending part of the 
superior thyroid artery. Lastly, clean the submaxillary gland 
close to the base of the jaw; and on partly dislodging it from the ae oe 
surface of the mylo-hyoid muscle, the student will expose the mylo- 
small branch of nerve to that muscle with the submental artery. Pye: 
The interval between the jaw and mastoid process is supposed to 
be cleared out by the removal of the parotid gland in the dissection 
of the facial nerve. 

he ANTERIOR TRIANGULAR SPACE OF THE NECK contains Trian- 
the carotid artery and branches, and corresponds to the hol- the in 
low on the surface of the neck in front of the sterno-mastoid neck. 
muscle. ‘This space is limited behind by the sterno-mastoid 
muscle. In front, along the middle line of the neck, it is Bounds. 
bounded by the larynx and by the small-muscles that reach 
from the hyoid bone to the lower jaw and sternum, viz. 
above the os hyoides by the mylo-hyoid and digastrie muscles, 
and below that bone by the sterno-hyoid and sterno-thyroid 
muscles. The base of the triangle is directed upwards, and is 
marked by the base of the jaw, and a line prolonged from it 
to the sterno-mastoid muscle; whilst the apex is below at 
the sternum. Over this space are placed the skin and 
superficial fascia, the platysma in part, the deep’ fascia, and 
the ramifications of the facial and superficial cervical nerves. 

In the area of the anterior triangular space, as it is above Con- 

2 i tents of 
defined, are seen the ascending muscles of the hyoid bone, as space. 
high as the level of the cricoid cartilage. But above that 
spot the common carotid artery appears from beneath those Carotia 
muscles at the root of the neck, and divides into two large wa Je 


trunks opposite the upper border of the thyroid cartilage. _ 
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its situa- From the place of division these trunks are continued on- 
tion an 


biturca- wards beneath the digastric and stylo-hyoid muscles to the 
ion. 


Position Jnterval between the jaw and the mastoid process. At first 


rai’, the trunks lie side by side, the vessel destined for the internal 


so or, parts of the head being more posterior of the two, but above 
the digastric one becomes superficial to the other. The more 
superficial artery is named external carotid, and furnishes 
many branches to the neck and to the outer part of the head, 
viz. some forwards to the larynx, tongue, and face ; others 
backwards to the occiput and ear; and others upwards to 

Branch- the hhead. The deeper trunk, internal carotid, ascends 
to the head without branching, and is distributed to the in- 
terior of the skull. In close contact with the outer side of the 
common trunk and the internal carotid artery, is the large 
internal jugular vein, which receives branches in the neck 
corresponding to some of the branches of the artery. 

Nerves In connection, more or less intimate, with the large ves- 

in con- . . ° 

nection sels, are the following nerves :-—within the sheath of the 

arteries. Vessels, between the carotid artery and jugular vein, is the 
pneumogastric nerve, and behind the sheath is the sympa- 
thetic nerve. Along the outer part of the vessels the spinal 
accessory nerve extends for a short distance till it pierces the 
sterno-mastoid muscle. Crossing over the vessels, so as to 
form an arch below the digastric muscle, is the hypo-glossal 
nerve, which gives downwards a branch (descendens noni) 
in front of the sheath. Opposite the hyoid bone the superior 
laryngeal nerve appears on the inner side of the internal 
carotid artery; and a little lower down is the external 
laryngeal branch of that nerve, with the descending branches 
of the thyroid artery. Between the two carotid arteries and 
higher in the neck than the superior laryngeal nerve, is the 
arch formed by the glosso-pharyngeal nerve. 

Sub-ja. Altogether in front of the vessels, and partly concealed by 

ry gland the jaw, is the submaxillary gland; and on the surface of the 
mylo-hyoideus is the small nerve to that muscle, with the 

and thy- submental artery. On the side of the thyroid cartilage, be- 

body. tween it and the common carotid artery, is the prominence 
of the thyroid body, covered by the sterno-thyroid muscle : 
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and in the female this body is much more strongly marked 
than in the male. 


Peculiarities in the vessels —The chief peculiarity to be now noticed Differ- 
refers to the division of the common carotid. The branching of that theniate 


vessel may be removed from the upper border of the thyroid cartilage, of divi-. 
either upwards or downwards, so that the trunk of the carotid may re- carotid. 
main undivided till it is beyond the os hyoides, or it may end in branches 
opposite the cricoid cartilage. The division beyond the usual place is 

more frequent than the branching short of that spot. But there may 

be two trunks issuing from beneath the hyoid muscles instead of one, 

for the common carotid has been found divided after an extent of one 

inch and a half; and,as an extremely rare occurrence, the external 

and internal carotids may arise as distinct arteries from the arch of the 

aorta. Sometimes the artery corresponding to the common carotid 
ascends, without division, in the place of the external carotid, and fur- 

nishes branches to the neck and head.* In some cases the jugular vein Jugular 
and vagus nerve cover the common carotid artery, especially on the a ea ne 
left side, and the veins joining the jugular may form a kind of plexus oe 
over the upper part of the common arterial trunk. The descendens !ett side. 


noni nerve is frequently found in the sheath of the vessels. 


Anterior jugular vein. —This small vein occupies the remo 
middle line of the neck, and its size is dependent upon the vein 
condition of the external jugular. Beginning in some small 
branches below the chin, the‘vein descends to the sternum, 
and then turns outwards, beneath the sterno-mastoid muscle, 
to open into the subclavian vein. In the neck the anterior joins 
and external jugular veins communicate. There are two vian 
anterior veins, one for each side, though one is usually larger 
than the other, and at the bottom of the neck they are joined 
by a transverse branch. 

The sTERNO-CLEIDO-MASTOID MUSCLE forms the prominence sterno- 
of the side of the neck, and by its position divides the lateral per 
aspect of the neck into two triangular spaces. ‘The muscle 
is narrower in the centre than at the ends, and is attached to 
the trunk by two heads of origin, which are separated by a 
cellular interval. The inner head is fixed by a tendon to the anne 
anterior part of the sternum, and the outer head has a wide sternum, 


* For fuller information here, and in other parts of the book, respect- 
ing the peculiarities of the vessels, reference may be made to the ad- 
mirable work on “ The Anatomy of the Arteries of the Human Body.” 
By Richard Quain, F.R.S. 
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attachment to the sternal third of the clavicle. From this 
origin the heads are directed upwards, the internal passing 
backwards, and the external almost vertically; and are 
blended about the middle of the neck in a roundish muscle, 
and in- which is inserted into the front of the mastoid process, and 
at skulls by a wide aponeurotic part into a rough surface of bone be- 
hind that process. The borders of the muscle correspond to 
forms the triangular spaces of the neck, and the anterior one is the 
minence guide to the position of the common carotid artery. By its cu- 
neck. taneous surface the sterno-mastoid is covered by the common 
Position integuments, by the platysma, by the external jugular vein and 
parts. superficial branches of the cervical plexus (across the middle 
part), and by the deep fascia. If the muscle is cut through 
below and raised, it will be seen to lie on the following 
:,, parts : —the clavicular origin lies over the anterior scalenus 
muscle; and the sternal attachment conceals the lower hyoid 
muscles, the common carotid artery, and the accompanying 
vein and nerves. After the union of the heads, the muscle 
is placed over the cervical plexus, and rests on the posterior 
scalenus and some other muscles of the back of the neck ; 
also near the skull, on the digastric muscle and the occipital 
artery, and on a part of the parotid gland. The spinal acces- 
sory nerve perforates the muscular fibres about the upper 
third. ‘The extent of the attachment to the clavicle varies, 
and in some bodies it may reach even to the trapezius. 
Sear The OMO-HYOID MUSCLE crosses beneath the sterno-mas- 
muscle toideus, and consists of two fleshy bellies united by a small 
these, round tendon. The origin of the muscle from the scapula, 
pula, and the connections of the posterior part, are studied in the 
maaan dissection of the back. From the intervening tendon, the 
bone. anterior fleshy part is directed forwards along the border of 
the sterno-hyoid muscle, and is inserted into the os hyoides 
Connec- at the junction of the body and cornu. The anterior belly 
of the muscle is close beneath the fascia after escaping from 
the sterno-mastoid, and rests on the sterno-thyroid muscle. 
This muscle crosses the common carotid artery on a level 
with the cricoid cartilage. CARY , 
Sterno- The STERNO-HYOID MUSCLE is a flat thin’ band nearer the 
yoi 


Po 
#€é 


ff. “ge 


muscle middle line than the preceding. It arises from the posterior 
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aspect of the sternum and the ligaments between that bone 

and the clavicle. From this spot the fibres ascend, and are 
inserted into the lower border of the body of the os hyoides named | 
close to the median line, and internal to the omo-hyoid mus- attach- 
cle. One surface is in contact with the fascia, and is often cia 
marked by a tendinous intersection near the clavicle. When Parts 
the muscle is divided and turned aside, the deep surface will aid bas 
be found to rest on the sterno-thyroideus and its continuation Bac 
(thyro-hyoid), also on the superior thyroid vessels. The 
muscles of opposite sides are separated by a cellular interval 
which is largest below. 


The origin of the muscle varies ; sometimes it comes from the car- Origin 
tilage of the first rib, at other times from the clavicle. vt Ai 


The STERNO-THYROID MUSCLE is wider and shorter than sterno- 


the sterno-hyoid, beneath which it lies. Like the other hyoid x ne 


is named 
muscle, it arises from the posterior surface of the sternum, from its 


opposite the cartilage of the first or second rib, sometimes mente 
also from the contiguous cartilage; and is zzserted into the 
oblique line on the side of the thyroid cartilage, where it is 
continuous with the thyro-hyoid muscle. The inner border parts 
corresponds to the muscle of the other side and to the thyroid hes bl 
veins, whilst the outer reaches the carotid artery. The" 
superficial surface is concealed by the preceding hyoid mus- 
cles; and the opposite surface is in contact with the lower 
part of the carotid artery, the trachea, and the larynx with 
the thyroid body. . A transverse tendinous line crosses the 
muscle near the sternum. 

The THYRO-HYOID MUSCLE is a continuation of the last. Thyro- 


Beginning on the side of the thyroid cartilage, the fibres cdntinu- 


ascend to the body and the inner half of the great cornu of the preced- 


os hyoides. On the muscle lie the omo-hyoideus and sterno- iyoidess 
hyoideus ; and beneath it are the superior laryngeal vessels 
and nerve. ‘This is sometimes considered one of the special 


muscles of the larynx. 


Dissection of the subclavian artery. —'The student should now Dissers 
take away (supposing the sterno-mastoid to be cut) the fat and ata 
fascia from the lower part of the neck, so as to expose the scaleni Sra. 
muscles, the remainder of the subclavian artery with its branches, ‘°'Y: 


and the cervical and brachial plexuses and ‘their branches. By 
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means of a little dissection the anterior scalenus muscle will be 
seen ascending from the first rib to the neck, with the phrenic 
nerve lying obliquely on the surface, and the subclavian vein in 
front of it near the rib. Trace then the part of the subclavian 
artery that is on the inner side of the scalenus, and be careful not 
only of its branches, but of the branches of the sympathetic nerve, 
which course from the neck to the chest. This dissection will be 
facilitated by the removal of a part or the whole of the clavicle. 
All the branches of the artery are in general easily found, except 
the superior intercostal, which is to be sought in the thorax in 
front of the neck of the first rib. On the branch (inferior thyroid) 
ascending to the thyroid body, or near it, is the middle cervical 
ganglion of the sympathetic, and the dissector should follow down- 
wards from it the small nerves to the thorax. Only the origin and 
first part of the course of the branches can now be seen; their 
termination is exposed in other stages of the dissection, or in the 
dissection of other parts of the body. 

The outer part of the subclavian artery having been already 
prepared, let the dissector remove more completely the cellular 
membrane from the nerves of the cervical and brachial plexuses. 
From the brachial plexus trace the small subclavian branch, and 
some branches of the rhomboid and serratus muscles, which pierce 
the posterior scalenus. If it is necessary, the anterior scalenus 
may be cut through after the artery has been studied. 

From the cervical plexus, besides the muscular branches, the 
student should seek small twigs to join the descendens noni, and 
should define the roots of the phrenic nerve. Lastly, let the sur- 
face of the posterior scalenus muscle be cleaned, as it lies beneath 
the cervical nerves. 


The SCALENUS ANTICUS MUSCLE extends from the first rib to 
the lower cervical vertebra. Itis somewhat conical in shape, 
and the apex or lower part arises from the inner border and 
upper surface of the first rib, in front of a slight depression ; 
whilst the base is énserted into the anterior tubercles of four 
of the cervical vertebre, from the sixth to the third, inclusive. - 
More deeply seated below than above, the muscle is concealed 
by the clavicle and subjacent muscle (subclavius), and by the 
clavicular part of the sterno-mastoid: the phrenic nerve lies 
along the muscle, and the subclavian vein crosses over it near 
the rib. Along the inner border is the internal jugular 
vein. Beneath the scalenus are the nerves of the brachial 
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plexus and the subclavian artery. At the origin from the 
rib there is often a small projecting point of bone (tubercle) ; 
and the insertion corresponds to the origin of the rectus. + 
capitis anticus major muscle. 

The SCALENUS POSTICUS MUSCLE is larger than the an- Scalenus 
terior, and is bifid at its attachment to the ribs. One pro- i 
cess of origin is attached to the upper surface of the first rib attachea 


ib 
behind the groove for the subclavian artery, and the other is waver 


connected to the second rib between the tubercle and angle. tobe? 
The muscle ascends behind the spinal nerves, and is inserted 

into the posterior tubercles on the transverse processes of 

the lower six cervical vertebrae. In contact with the an- — 
terior surface are the subclavian artery and the spinal nerves, with it. 
together with the sterno-mastoid muscle, whilst the posterior 
surface touches the deep muscles of: the back of the neck. 

The outer border is perforated by the nerves of the rhomboid 


and serratus muscles. 


It may here be remarked that many writers divide this mass into Number 
two muscles corresponding to the separate attachment to the ribs. Thus Mesa g 
the larger piece which is attached to the first rib is named middle sca- oatiy ; 
lenus, whilst the small part, connected to the second rib, is the posterior 


scalenus of the same authors. 


The SUBCLAVIAN ARTERY is the commencement of the Subcla- 
large vessel that supplies the upper limb with blood, and has tar 
received this name from its position beneath the clavicle. 

The vessel is derived from the branching of the innominal extends 
: . . . ° to upper 

artery behind the sterno-clavicular articulation, and it re- imp, 

mains subclavian as far as the lower border of the first rib. 

To reach the limb the artery crosses the lower part of the 

neck, taking an arched course over the bag of the pleura 

and the first rib, and between the scaleni muscles. For the ao 

purpose of describing its numerous connections, the artery into | 

’ may be divided into three parts: the first extending from parts 

the sterno-clavicular articulation to the inner border of the 

anterior scalenus; the second, beneath the scalenus; and 

the third, from the outer border of that muscle to the lower 

edge of the first rib. 

First part.—Internal to the anterior scalenus the artery First 


t in- 


is deep in the neck, and ascends slightly from its origin. ternal to 
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Between the vessel and the surface will be found the com- 


' mon tegument and the deep fascia, the sterno-mastoid, sterno- 
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hyoid, and sterno-thyroid muscles, and a deep process of 
fascia from the inner border of the scalenus muscle. Crossing 
the artery near the scalenus is the internal jugular vein with 
the small vertebral vein, and internal to these veins is the 
pneumogastric nerve. Some branches of the sympathetic 
are likewise placed in front of the vessel. This part of the 
subclavian lies over the longus colli muscle, though at some 
distance from it, and separated from it by cellular mem- 
brane, by the recurrent branch of the pneumogastric nerve, 
and by the sympathetic nerve. Below the artery, both in 
this and the next part, is the pleura, which ascends into the 
arch formed by the vessel. ‘Three branches arise from the 
subclavian in this part of its extent. 

Second part.— Beneath the scalenus the vessel is less 
deep than it is when internal to that muscle, and at this spot 
it rises highest in the neck. ‘This second part, like the first, 
is covered by the integuments and deep fascia, then by the 
clavicular origin of the sterno-mastoideus, and lastly by the 
anterior scalenus with the phrenic nerve. Behind the vessel 
is the posterior scalenus. And above it, in the interval 
between the scaleni, are the large trunks of the lower cer- 
vical nerves, with the exception of the trunk formed by the 
union of the last cervical and first dorsal, that lies between 
the artery and the posterior scalenus. The subclavian vein 
is below the level of the artery, and separated from it by the 
scalenus muscle. From this part of the subclavian one 
branch takes its origin. 

Third part.— Beyond the scalenus the subclavian artery 
is contained in the clavicular part of the posterior triangular 
space (p. 51.), and is nearer the surface than in the rest of its 
course. ‘This part of the artery is comparatively superficial, 
whilst in the space before mentioned, for it is covered only 
by the integuments, platysma, and deep fascia, with some 
superficial nerves of the cervical plexus; but near its termi- 
nation the vessel gets under cover of the clavicle and sub- 
clavius muscle, and the supra-scapular artery and vein. In 
the third part of its course the artery rests on the surface of 
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the first rib. Above the vessel is the brachial plexus, and above 
below it is the subclavian vein. Usually no branch leaves iowic a 


the last part of the artery. 


Peculiarities of the artery.x—With reference to the origin, in one case Peculia- 
it may be above the sterno-clavicular articulation; in another, below essen 
that joint. Or the artery may spring as a separate trunk from the arch the 
of the aorta; and in such a state of the parts, the vessel takes a deeper aa 
place than usual to reach the scaleni muscles: a condition that will be 
referred to with the arch of the aorta in the thorax. It has been before 
said that the artery may be in front of the scalenus, or in its fibres, and 
that the vein may be beneath that muscle. 

The branches of the first part of the artery arise near the scalenus of the 
muscle, so as to leave an interval at the origin free from offsets. This egy oe 
interval varies in length, being from half an inch to an inch in the greater 
number of cases; and its extremes range from somewhat less than half 
an inch to an inch and three quarters. (Quain.) 


Branches of the subclavian.— Usually there are four Branch- 
es 0 


branches to the subclavian artery: Three of these arise from subcla- 
the first part of the arterial trunk ; one (vertebral) ascends carpi 
in the neck, another (internal mammary) descends to the 
chest, and the remaining one (thyroid axis) is a short 
thick trunk, which furnishes branches inwards and outwards. 
The fourth branch (superior intercostal) arises from the 
second part of the artery, or beneath the anterior scalenus, 
and gives off the deep cervical branch. If there is a branch 
present on the third part of the artery, it is commonly the 


posterior scapular. 


1. The vertebral artery is generally the first and largest branch Verte- 
of the subclavian, and arises from the upper and posterior part of ie ra 
that vessel. Ascending between the contiguous borders of the sca- ®2eck 
lenus and longus colli muscles, this branch enters the aperture in 
the transverse process of the sixth cervical vertebra, and is con- 
tinued upwards to the foramen magnum of the skull, through the 
chain of foramina in the tranverse processes of the other cervical 
vertebre. Before the artery enters the transverse process it is 
partly concealed by the internal jugular vein, and passes beneath 
the thyroid artery ; it is accompanied by branches of the sympa- 
thetic nerve, and supplies small muscular branches. Its course Small 
and distribution will be given afterwards. es. 

On the left side the commencement of the vertebral artery is an left 
crossed by the thoracic duct. 


F 
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Differ- The origin of the vertebral may vary in its position along the first 
ear part of the trunk of the subclavian; or it may be transferred to the arch 
origin. of the aorta, especially on the left side, or to the right common carotid 
artery, when the subclavian of the same side arises from the aorta. 
The course of the artery is not constant through the hole in the 
transverse process of the sixth vertebra ; it may enter any other as high 


as the second. 


Verte- § The vertebral vein is superficial to its artery in‘ the neck, and is 
vein, directed over the subclavian artery to join the subclavian vein; it 
‘pranch- receives the deep cervical vein and the branch that accompanies the 
9 ascending cervical artery. | 


Internal 2, The internal mammary branch leaves the lower part of the 

mamma- ° - . ° 

ry artery Subclavian artery, and coursing downwards beneath the clavicle 

inte? and subjacent muscle, and the subclavian vein, enters the thorax 
between the first rib and the bag of the pleura. As the artery is 
about to enter the chest, it is crossed (superficially) by the phrenic 
nerve. The distribution of the vessel to the walls of the chest 
and abdomen will be seen with the dissection of those parts. 

Thyroid) 3. Thyroid axis.— This is ashort thick trunk, that arises from 

the front of the artery near the anterior scalenus muscle, and soon 

divides divides into three branches : — one to the thyroid body, and two 

three, to the scapula that run outwards across the neck. On the left 
side of the body the thoracic duct lies in front of the thyroid axis. 

Suprae 4 The supra-scapular branch courses outwards across the lower part 

sila’ of the neck, beneath the clavicle and subclavian muscle to the superior 
costa of the scapula, and entering the supra-spinal fossa is distributed to 
the muscles on the dorsum of that bone. The connections of this artery 
are seen in the dissection of the back. 

Trans- 6, The transverse cervical branch, usually larger than the preceding, 

verviceal takes a similar direction, though higher in the neck, and ends beneath 

branch. the border of the trapezius muscle in the superficial cervical and poste- 
rior scapular arteries. (See “ DissecTIoN oF THE Bacx.”) In its course 
outwards this artery crosses the anterior scalenus, the phrenic nerve, and 
the brachial plexus, and lies in the upper part of the space that contains 

the third part of the subclavian artery, the supra-scapular artery lying 

“Offsets. along the base of the same space. Some small branches are supplied by 
it to the posterior triangular space of the neck. 

Place tr Though the transverse cervical artery supplies ordinarily the poste- 

4h pod rior scapular branch, there are many examples in which, though holding 
its usual position in the neck, it is too small in size to give origin to so 
large an offset. In such instances the diminished artery ends in the 
trapezius muscle, whilst the posterior scapular branch arises separately 
from the third, or even the second part of the subclavian artery. 


Inferior  ¢. The inferior thyroid branch is the largest offset of the thyroid 


at 
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axis. Directed inwards to the thyroid body, the artery passes be- thyroia 
neath the common carotid artery with its accompanying vein and 
nerves, and in front of the longus colli muscle and the recurrent 
nerve. In this course the vessel is tortuous. At the lower part of 

the thyroid body it divides into branches that enter the structure of 

that body, whilst others communicate with the superior thyroid 

and the corresponding artery of the opposite side, forming a very 

free anastomosis between these vessels. Near the larynx a laryn- gives la- 
geal branch is distributed to the back of that tube, and other offsets pe sreay 
are furnished to the trachea. 


The ascending cervical artery is a branch of the thyroid near its com- and as- 
mencement; it is directed upwards between the scalenus and rectus cercedl 
eapitis anticus major, and ends in branches to those muscles and to the 7°. 
posterior triangle of the neck. Some small spinal branches are con- 
veyed along the spinal nerves to the cord and its membranes, 

In connection with the thyroid artery may be noticed a third thyroid Acces- 
artery, which has been named lowest thyroid (art. thyroidea ima), This Geel 
small branch usually comes from the trunk of the innominal artery, ee 
but it may spring from the common carotid, or from the arch of the thyroid. 
aorta. Whatever its origin, the small vessel ascends in front of the 
trachea to the thyroid body, and either takes the place of an absent 
inferior thyroid artery, or assists a smaller vessel than usual in supply- 


ing that body. 


The veins corresponding to the branches of the thyroid axis Veins 
have the following destination :—those with the supra-scapular and joonding 
transverse cervical arteries open in the external jugular vein. But ' @te- 
the inferior thyroid vein begins in a plexus connected with the 
thyroid body, and descends in front of the trachea, beneath the 


muscles covering it, to end in the innominal vein. 


4. The superior intercostal artery arises from the posterior part superior 
of the subclavian, and bends downwards over the neck of the first mer¢os 
rib to the thorax. Its distribution to the first two intercostal TY (2 
spaces will be seen in the thorax. 

Arising in common with this branch is the deep cervical artery Deep 
(art. profunda cervicis). Analogous to the dorsal branch of an ¢crvic@l 
intercostal artery, it bends backwards between the transverse pro- 
cess of the last cervical vertebra and the first rib, and ends beneath 


the complexus muscle at the posterior part cf the neck. 


The SUBCLAVIAN VEIN has the same limits as the artery of subcia- 
the same name, viz. between the lower border of the first vein; 
rib and the sterno-clavicular articulation. It is a continua- 
tion upwards of the axillary vein, and ends by joining the 

F2 
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internal jugular to form the innominate vein. Its course 
is nearly straight, but below the level of the artery, from 
its oh which it is separated by the anterior scalenus muscle. The 
es ; external jugular joins this vein outside the scalenus, and 
the vertebral and superior intercostal veins enter it inside 
opening that muscle. Into the angle of union of the subclavian and 
lymph- jugular veins the right lymphatic duct opens ; and at the same 
duets. spot, on the left side, is the entrance of the left lymphatic 
duct. 
Cervical The ANTERIOR DIVISIONS OF THE CERVICAL NERVES spring 
"from the common trunks of the spinal nerves in the inter- 
Position vertebral foramina, and appear on the side of the neck be- 
andnume 
ber. tween the inter-transverse muscles. Eight in number, the 
nerves are equally divided between the cervical and the 
brachial plexus, the highest four being combined in the 
former, and the remaining nerves in the latter plexus. At 
their commencement the nerves receive offsets of communi- 
cation from the sympathetic, and they are further intermixed 
by communicating branches. 
First. To this general statement it is necessary to make excep- 
fer from tion respecting the first two nerves ; and the peculiarities 
here referred to will be verified in Section 18. 
Brachial BrAcHIAL Prexus. — The first dorsal and four lower 
plexus : ‘ ° . 
cervical nerves are blended in this plexus, and a fasciculus 
is added to them from the lowest nerve entering the cervical 
ae plexus. Thus formed the plexus reaches from the lowest 
nerves, part of the neck to the axilla, where it ends in nerves for 
the upper limb. Only the part above the clavicle can now 
be seen. In the neck the nerves have but little of a plexi- 
form arrangement: they lie at first between the scaleni 


muscles, and have the following disposition : — 
Disposi- The fifth and sixth nerves unite near the vertebre ; the seventh re- 
tion Orin Mains distinct as far as the outer border of the posterior scalenus ; and 
usin te the last cervical and first dorsal are blended in one trunk beneath the 
neck. _ anterior scalenus ; so that they are combined at first into three cords. 
Near the attachment of the posterior scalenus to the rib, the seventh 
nerve throws itself into the trunk formed by the fifth and sixth, and 
there then result two cords to the plexus:—the one formed by the 
fifth, sixth, and seventh cervical nerves; and the other, by the eighth 


cervical and the first dorsal nerve. These two trunks accompany the 
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subclavian artery, lying to its acromial side, and are continued to the 
axilla, where they are more intimately blended. 


Branches. — The branches of the plexus may be classed Branch-’ 
into those above the clavicle, and those below that bone. a 
The highest set end chiefly in the muscles of the lower part inthe | 
of the neck, of the chest, and of the shoulder; whilst the meres 
other set consist of the terminal branches, and are furnished 
to the upper limb. 


BRANCHES ABOVE THE CLAvicLE.—1. Branch to the phrenic Phrenic 
nerve. This offset comes from the trunk of the fifth cervical nerve, eh 
and joins the phrenic on the anterior scalenus muscle. 

2. The branch of the subclavius muscle is a very slender twig, Nerve of 
that arises from the trunk formed by the fifth and sixth nerves, sae Bs 
and is directed downwards over the subclavian artery to the under- 
surface of the muscle ; it is often united with the phrenic nerve at ~ 
the lower part of the neck. 

3. The branch for the rhomboid muscle springs from the fifth Nerve of 
nerve in the substance of the posterior scalenus, and perforates the pouleas, 
fibres of that muscle; it is afterwards directed beneath the levator 
anguli scapule to its destination. Branches are usually given from 
this nerve to the levator anguli scapule. 

4. The posterior thoracic nerve (nerve of the serratus; external Nerve of 

: s 3 2 : serratus, 
respiratory nerve of Bell) is contained in the scalenus, hike the 
preceding, and arises from the fifth and sixth nerves, near the in- 
tervertebral foramina. Piercing the fibres of the scalenus lower 
than the preceding branch, the nerve is continued behind the 
brachial plexus, and enters the serratus magnus muscle on the 
axillary surface. 

5. Branches of the scaleni and longus colli muscles. — These are Nerves 


. £ a bite of scales 
small twigs that are seen when the anterior scalenus is divided 3 ni and 


they arise from the trunks of the nerves as soon as these leave the pr 
spinal canal. 

6. The supra-scapular nerve is larger than either of the others. supra- 
It arises from the upper cord of the plexus, and is traced to the sapien 


dorsum of the scapula in the dissection of the back. 


The CERVICAL PLEXUS is formed by the anterior divisions Covviga 
of the first four cervical nerves. Situate at the upper part 
of the neck, it lies beneath the sterno-mastoid muscle, and 
on the posterior scalenus and levator anguli scapula. Its 
appearance differs much from that of the brachial plexus, 
for it resembles a network more than a bundle of large 
F 3 
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‘cm cords. The following is the general arrangement of the 
pL nerves in the plexus :— each nerve, except the first, divides . 
the Into an ascending and a descending branch, and these unite 
“ev with similar parts of the contiguous nerves, so as to give 
rise to a series of arches. From these loops or arches the 
different branches arise. 
Hs oe Branches.—The branches of the plexus are either super- 
ant ficial or deep. The superficial set are described with the tri- 
angular space of the neck (p. 53.) as consisting of ascending 
and descending nerves. In this stage of the dissection the 
ascending branches are seen to spring from the union of the 
second and third nerves, and the descending ones to come 


pao eee from the loop between the third and fourth nerves. The 


es. deep set of branches remain now to be examined. 
eee The DEEP BRANCHES OF THE PLEXUS are either muscular 
ranches 


are, Or communicating, and may be arranged into an internal and 
an external series. . 


Phrenic A. InteRNAL Sertes.—1. The phrenic nerve is derived from 
wu’ the third and fourth nerves of the plexus, and is usually joined by 
a fasciculus from the fifth cervical nerve. Descending obliquely on 


The final distribution of the nerve is to the diaphragm. At the 
lower part of the neck the phrenic nerve is joined by a filament of 
the sympathetic, and sometimes by an offset of the nerve of the 
subclavius muscle. 
Nerves 2. The branches communicating with the descendens noni are two in 
descend- number. One of the branches arises from the second, and the other 
ensnont, from the third cervical nerve; they are directed inwards either 
over or under the internal jugular vein, and communicate with 
the descending muscular branch of the ninth nerve. 
Branch- 3. Muscular branches are furnished to the recti muscles; these 
hdsip arise from the loop between the first two nerves, and from the 
trunks of the other nerves close to the intervertebral foramina. 
seapch 4, Some connecting branches pass from the loop between the first 
other two nerves to the sympathetic, and the cranial nerves near it ; these 
nerves* will be afterwards referred to. 
Branch B. ExTERNAL oR PosTERIOR Series. —1. Muscular branches 
other are given from the second nerve to the sterno-mastoideus; from 


muscles, the third nerve to the levator anguli scapule; and from the third 


the surface of the anterior scalenus, it enters the chest in front of #7)" 


the internal mammary artery, but behind the subclavian vein. < 
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and fourth nerves to the trapezius. Further, some small branches 
supply the substance of the posterior scalenus. 

2. Connecting branches with the spinal accessory nerve. —'The ree 
communications between this cranial and the spinal nerves are nu- ing spi- 
merous. First, in the sterno-mastoid muscle ; next, in the posterior pala 
triangular space; and, lastly, beneath the trapezius. The union 
with those branches that are distributed to the trapezius has almost 
the appearance of a plexus. 

The COMMON CAROTID ARTERY is the chief vessel for the Common 
supply of blood to the neck and head, and is remarkable in peri 
not furnishing collateral branches. The origin of the vessel 
is different on the two sides of the body. 

The artery of the right side commences opposite the Origin, 
sterno-clavicular articulation at the bifurcation of the inno- 
minal artery, and ends at the upper border of the thyroid 
cartilage, by dividing into two trunks, external and internal 
carotid arteries. The course of the artery is along the side Course. 
of the trachea and larynx, gradually diverging from the 
vessel of the opposite side, in consequence of the increasing 
size of the larynx ; and its position will be marked by a line Situa- 
drawn to the sterno-clavicular articulation from a point mid-- 
way between the angle of the jaw and the mastoid process. 
Contained in a sheath of cervical fascia, with the internal 
jugular vein to the outside, and the pneumogastric nerve be- 
tween the two, the carotid artery has the following con- 
nections with the surrounding parts :—as high as the cricoid Parts co- 
cartilage the vessel is deeply placed, and is concealed by the Lota 
common teguments and fascize, and by the muscles at the 
lower part of the neck, viz. sterno-mastoid (sternal origin), 
sterno-hyoid, sterno-thyroid, and omo-hyoid; and beneath 
the muscles by the middle thyroid vein. But above the 
cricoid cartilage to its termination the artery lies near the 
surface, and is covered only by the common investments of 
the part ; superficial to it here is the descendens noni nerve, 
and crossing the upper part are the superior thyroid veins. 

The vessel rests on the longus colli muscle, on the sympa- beneath 
thetic nerve and branches, also on the recurrent nerve and the ° 
inferior thyroid artery. To the inner side of the carotid lie and on 
the trachea and larynx, with the esophagus and the thyroid 
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body, the last overhanging the vessel by the side of the 
larynx. Along the outer side of the carotid sheath is a chain 
of lymphatic glands. 
i INTERNAL JUGULAR VEIN.—Only the part of this vein 
vein that accompanies the common carotid artery is now seen. 
Placed on the outer side of the artery, the vein ends below 
lies by uniting with the subclavian in the innominate vein. Its 
Side of proximity to the carotid is not equally close in all the extent 
a“ey’ of that vessel, for at the lower part of the neck the vein 
inclines outwards, leaving a space between it and the artery, 
except in which is seen the vagus nerve, about midway between the 
Branch. *WO. In this part of its course the vein receives the superior 


oF and middle thyroid branches. 


Differ- Peculiarities in the carotid artery.— Usually the common carotid is 
ences o»- without branch, but it may give origin to the superior thyroid, the in- | 
carotid. ferior thyroid, or the vertebral artery. Mention has been made of the 


fact, that occasionally the common carotid artery is not divided into two. 
(see page 59.). 


Dissec-  Dissection.—Trace out completely the trunk of the external 


sta earotid, and follow the branches until they disappear beneath dif 
ferent parts. Separate from one another the digastric and stylo- 
hyoid muscles, which cross the carotid, and define their origin and 
insertion. 

Digas- The DIGASTRIC MUSCLE consists of two fleshy bellies, 


muscle united by an intervening tendon, whence its name. The 
has two 
bellies, posterior belly arises from the digastric fissure and the ante- 
rior border of the mastoid process, whilst the anterior belly 
takes origin from the base of the lower jaw, on the side of 
the symphysis. From these places of origin the fibres are 
directed to the intervening tendon. Those of the posterior 
belly are the longest, and are inclined obliquely forwards, 
and those of the anterior belly pass downwards, but less ob- 
which liquely. The tendon of the muscle is surrounded by fibres of 
ed by a the stylo-hyoideus, and is attached to the side of the os hyoides 
ou ‘by means of a membranous expansion from its lower border. 
Position The arch formed by the digastric is superficial, except at 
to other BD vie 
parts. the outer part, where it is beneath the sterno-mastoid 
muscle. The posterior belly crosses the carotid vessels and 


the accompanying veins and nerves, and the anterior rests 
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on the mylo-hyoid muscle. The direction of the posterior 
belly across the anterior triangular space of the neck is that 
of a line from the mastoid process to the hyoid bone; and 
along its lower border will be found the occipital artery and 
the hypo-glossal nerve, the former passing backwards, the 
latter forwards. 

The digastric muscle describes an arch across the side of The |. 
the neck, and forms the lower boundary of a space that Peace 
reaches upwards to the jaw and in front of the ear. This 
space is divided into two parts by the stylo-maxillary 
ligament. In the posterior part are contained the parotid a 
gland and the vessels and nerves in connection with it rotid and 
(p. 28.); in the anterior are the submaxillary gland and the maxil- 
facial vessels, and deeper still the muscles between the chin glands. 
and the hyoid bone. 

The stYLo-HYOID MUSCLE is thin and slender, and has the Stylo- 
same position as the posterior belly of the digastric. It eae 
arises from the outer aspect of the styloid process, about the origin. 
middle, and is inserted into the body of the os hyoides : the Lael 
fleshy fibres are usually perforated by the tendon of the Su- 


digastric. The muscle has the same connections as the digastric 
digastric (posterior belly). In many bodies the stylo-hyoid 
muscle is absent. 

The HYPO-GLOSSAL NERVE (ninth cranial) may now be Ninth 


nerve in 
examined in the anterior triangle of the neck. Appearing tbe ante- 


at the lower edge of the digastric muscle, the nerve hooks ancles 
round the occipital artery, and is then directed forwards 
below the digastric, disappearing beneath the mylo-hyoid 
muscle. As the nerve crosses the neck, it lies over the ca- 

rotid vessels, and near the cornu of the os hyoides it crosses 

the lingual artery, so as to become higher than it. 


Branches. —In this part of its course the nerve gives the Its 


branches 
descendens noni branch, and a small muscular offset to the here are 

muscue- 
thyro-hyoideus. lar. 


The descending branch (ram. descend. noni) arises from the Branch 
trunk of the hypo-glossal on the outer side of the carotid artery, prord “i 
and descends on the front, or in the sheath of the vessel, to about ™S“°3 
the middle of the neck, where it is joined by the communicating 


branches of the cervical nerves. After the union of the spinal is joined 
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with cer- nerves the descendens noni ends in muscular branches for the 

bis supply of the lower hyoid muscles, viz. omo-hyoid (both bellies), 
sterno-hyoid, and sterno-thyroid. Sometimes another offset is 
continued to the thorax, where it joins the phrenic and cardiac 
nerves. 

zd antes The connection between the descendens noni and the spinal nerves 

nicating 18 formed by two or more cross filaments, in the form of an arch with 

Giro athe concavity upwards ; and M. Cruveilhier describes an interchange 
of filaments between the two sets of nerves. 

enemy The EXTERNAL CAROTID ARTERY springs from the bifur- 

~ vessel. cation of the common carotid at the upper border of the 
thyroid cartilage, and furnishes branches to the face, the neck, 
and the outer parts of the head. 

Extent. From the place of origin the vessel ascends to the interval 
between the jaw and the mastoid process, and ends near the 
condyle of the jaw, in the internal maxillary and temporal 

Contes branches. In this extent the artery is at first on the inner 

rection. gide of the internal carotid, but it afterwards becomes super- 
ficial to that vessel; and its course is somewhat arched for- 


wards, though the direction would be marked sufficiently by 


a line from the front of the meatus of the ear to the cricoid « 
Parts su- cartilage. At first the external carotid is comparatively 


perficial . 
toit, —_ superficial, and easily reached from the surface, being overlaid 


only by the common coverings of the anterior triangular 
space, viz. the skin, the superficial and deep fascize with the 
platysma, and the superficial nerves. But above the situation 
of a line extended from the mastcid process to the hyoid 
bone the carotid artery is crossed by the digastric and stylo- 
é hyoid muscles with the hypo-glossal nerve; and still higher it 
enters the substance of the parotid gland, where it lies 
beneath the facial nerve and the external jugular vein. The 
external carotid is also crossed by the branches of veins 
feneath Joining the internal jugular trunk, The artery lies on the 
inferior and middle constrictor muscles of the pharynx and 
on the superior laryngeal nerve; then above the angle of the 
jaw on the stylo-glossus and stylo-pharyngeus muscles, and 
the glosso-pharyngeal nerve, which separate it from the in- 
andon ternal carotid. To the inner side of the vessel is the os 


fa 
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hyoides with the muscles passing from it to the jaw, and still inner 
higher is the stylo-maxillary ligament. 
The branches of the external carotid are numerous, and Its 


branch- 
are classed into anterior, posterior, and ascending sets. The es are 


anterior set comprise branches to the thyroid body, the tongue, anterior, 

and the face, viz. superior thyroid, lingual, and facial arteries ; 

in the posterior set are the occipital and posterior auricu- Lp 

lar branches ; and the ascending set include the ascending ici 

ascend- 

pharyngeal, temporal, and internal maxillary arteries. Bee ing. 
sides these, the carotid gives other branches to the sterno- 

mastoid muscle and the parotid gland. 

All the branches, except the ascending pharyngeal, lingual, Branch- 
and internal maxillary, may now be examined; but the seenare 
three referred to will be afterwards described with the re- 
gions they occupy. 


The superior thyroid artery arises near the cornu of the os ea 
hyoides, and turns downwards on the inner side of the common 
carotid artery, passing beneath the omo-hyoid, sterno-hyoid, and 
sterno- thyroid muscles, to the thyroid body, to which it is distri- 
buted on the anterior aspect. This branch is superficial in the an- has off- 
terior triangle, and furnishes offsets to the lowest constrictor as 
well as to the muscles beneath which it passes, in addition to ibe 


following named branches : — 


a. The hyoid branch is very inconsiderable in size, and runs inwards i L 
below the hyoid bone ; it supplies the parts attached to that bone, and bone, 
anastomoses with the vessel of the opposite side. 

6. A branch for the sterno-mastoid muscle lies in front of the sheath Stemo-, 
of the common carotid artery, and is distributed chiefly to the muscle muscle, 
from which it takes its name. 

c. The laryngeal branch pierces the membrane between the hyoid ee . 
bone and thyroid cartilage, with the superior laryngeal nerve, and ends 
in the interior of the larynx. 

d. A small crico-thyroid branch is placed on the membrane between ies air 
the cricoid and thyroid cartilages, and communicates with the cor- mem- 
responding artery of the opposite side, forming an arch. are 

The superior thyroid vein commences in the larynx and the thy- Accom- 
roid body, and crosses the end of the common carotid artery, to rte 


open into the internal jugular vein. 


The facial artery arises above the lingual, and is directed upwards eae 
over the lower jaw to the face. In the neck the artery passes 
beneath the digastric and stylo-hyoid muscles, and is afterwards 
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received into the submaxillary gland, on which it makes a remark- 
supplies able sigmoid turn. Its disposition in the face has been examined 


in the (p. 25.). The cervical part of the artery gives branches to the 
this pharynx and to the parts below the jaw, viz. : 


to the a. The inferior palatine branch ascends to the pharynx beneath the 

palate, jaw, and between the stylo-glossus and stylo-pharyngeus muscles. In 
its course it furnishes a branch to the tonsil, and is then distributed to 
the soft palate. This branch frequently arises from the ascending pha- 
ryngeal artery. 

tonsil, b. The tonsillar branch is smaller than the preceding, and ascends 
between the internal pterygoid and stylo-glossus muscles. Opposite 
the tonsil it perforates the constrictor muscle, and ends in branches to 


that body. 
ae c. Glandular branches are supplied to the submaxillary gland, and 
lary are given from the part of the artery in contact with it. 
and d. 'The submental branch arises near the inferior maxilla, and passes 
mylo- 


hyoid forwards on the mylo-hyoid to the anterior belly of the digastric muscle, 

muscle. where it distributes branches: some of these turn over the jaw to the 
chin and lower lip, and the rest supply the muscles between the jaw 
and the hyoid bone, one or two perforating the mylo-hyoideus to anas- 
tomose with the sublingual artery. 


Facial The facial vein joins the internal jugular vein. In the cervical 
vein. * . . : 
part of its course it receives branches corresponding to those of 
the artery. 
Occipi- The occipital artery is of considerable size, and is destined for 


aon the back of the head. It arises from the carotid opposite the facial 


branch, and at the lower border of the digastric muscle. From 
this spot the artery ascends to the inner part of the mastoid pro- 
endson cess of the temporal bone ; next it turns horizontally backwards on 
pees) the occipital bone, passing above the transverse process of the 
pene atlas, and finally becomes cutaneous (p. 5.). In the neck this 
offset to artery passes beneath the digastric muscle and part of the parotid 
gland, and crosses over the internal carotid artery, the jugular vein, 


and the spinal accessory and hypo-glossal nerves. 


thedura The only offset from the artery in the front of the neck is a small 

mater. ‘meningeal branch of the dura mater in the posterior fossa of the base of 
the skull. It ascends along the internal jugular vein, and enters the 
skull by the foramen lacerum. 


Occipital The occipital vein has the same course as the artery, and opens 

vein. : : . . : . : 
into the internal jugular, sometimes into the external jugular vein. 

poe The posterior auricular artery is smaller than the preceding 

rio 

auricular branch, and takes origin above the digastric muscle. Ascending 
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in the same direction as the occipital artery, viz. to the interval pba in 
between the ear and the mastoid process, it divides into two final supplies 
branches for the ear and occiput (p. 5.). 


A small branch, stylo-mastoid, enters the foramen of the same name, s  Drancls 


and supplies the internal ear. pa 


The vein with the artery terminates in the trunk formed by the Vein 


with 
temporal and internal maxillary veins. artery. 


The temporal artery is in direction the continuation of the Tempo- 
external carotid, and is one of the terminal branches of that id 
artery. Ascending through the parotid gland, in the interval 
between the ear and the articulation of the jaw, the vessel crosses 
the posterior root of the zygoma, and divides on the temporal besides 
fascia (about two inches above the zygoma) into anterior and pos- a 
terior branches for the front and side of the head (p.5.). The ® 8'¥¢s 


trunk of the artery gives offsets to the surrounding parts: thus, 


a. Parotid branches are furnished to the gland as this conceals the pranch- 
artery. Articular twigs are supplied to the articulation of the lower °° 


parotid, 
jaw, and other muscular branches enter the masseter. Some anterior toarticu- 
ation of 
auricular branches are also distributed to the pinna and the meatus of jaw, 
the external ear. and the 


ear, 
b. The transverse facial branch quits the temporal artery opposite the Branch 


condyle of the jaw, and is directed forwards over the masseter muscle ; °° ene 
on the side of the face it supplies the muscles and the integuments, and 
anastomoses with the facial artery. 

c. The middle temporal branch arises just above the zygoma, and Branch 
pierces the temporal aponeurosis to enter the substance of the temporal eka 
muscle. In the muscle it anastomoses with branches of the internal muscle 
maxillary artery. 

d. A small branch of the temporal artery is likewise found between and of 
the layers of the temporal fascia; this becomes cutaneous near the an 
orbicularis muscle. 


The temporal vein commences on the side of the head, and is Corre- 
contiguous to-its artery. Near the zygoma it is joined by the SPondins 
middle temporal vein, next by other branches corresponding to 
those of the artery; and finally it ends by uniting with the internal 


maxillary to give rise to the external jugular vein. 


Peculiarities of the external carotid artery. — The deviations from Branch- 
the usual place of origin, and the occasional connection of the external ¢$.05,°*" 
carotid with the arch of the aorta were alluded to in the peculi- carotid 
arities of the common carotid artery (p. 59.). The regular origin of chance 
the branches, as described above, may also be departed from by means i? origin 


of the closer aggregation of these branches on the trunk of the carotid. 
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ane td Further, the usual number may be diminished by two or more taking 
’ origin by a common trunk ; or the number may be increased by some 
of the secondary branches being transferred to the trunk of the external 

carotid. 


_ Section VI. 


PTERYGO-MAXILLARY REGION. 


Contents Tx this region the dissector will find the masseter muscle 

region. on the side of the jaw; and in the space beneath the ramus of 
the jaw are contained the pterygoid muscles, the internal 
maxillary artery, and the commencement of the inferior 
maxillary trunk of the fifth nerve. 

Choe Dissection. —Cut through the branches of the facial nerve and 
the transverse facial artery, and turn them backwards off the face ; 
then clean the fibres of the masseter muscle, defining its origin and 
following its insertion into the ramus of the lower jaw. ‘Take out 
of the mouth the material that made tense the fibres of the orbicu- 
laris, if any of it remains. 

Masecs The MASSETER MUSCLE conceals the ramus of the lower 

‘cr _ jaw, and presents at the anterior border, near its attachment 
to the zygoma, an aponeurosis, which projects into the muscle, 

pare? and divides it into two parts. 

Superf-  Lhe-superficial part arises from the two anterior thirds of 

fected map the zygomatic arch, and its fibres are directed downwards 

Nurds, and backwards to be inserted into the angle, and the lower 

Deep half of the ramus of the jaw. The deeper part takes origin 

part for- Pye 5 5 

wards. by fleshy fibres from the remaining third and the posterior 
aspect of the arch; and its fibres, taking an opposite direction 
to those of the superficial part, are inserted into the outer 
surface of the coronoid process and the ramus of the jaw 
above the other fibres of the muscle. 

Muscle The lower part of the masseter is subcutaneous, but the 

piece upper is partly concealed by the parotid gland (socia paro- 

w** tidis), and is crossed by Stenson’s duct, and by the transverse 
facial vessels and the facial nerve. The anterior border pro- 
jects over the buccinator muscle, and a quantity of fat re- 

lieson sSembling that in the orbit is found beneath it. The muscle 

"38 covers the ramus of the jaw, and the masseteric branch of 


nerve and artery that enter it by the under-surface. 
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Dissection. Detach the temporal fascia from the upper border ipiesess 


of the zygomatic arch, and remove it from the surface of the tem- 
poral muscle. Next the arch is to be sawn through in front 
and behind, so as to include its whole extent. Throw down the 
zygomatic arch with the masseter muscle still attached to it, and 
separate the fibres of that muscle from the upper half of the ramus 
of the jaw, seeking, at the same time, the masseteric nerve and 
artery that appear through the sigmoid notch. The surface and the 
insertion of the temporal muscle may then be cleaned. Afterwards 
saw off the coronoid process by a cut passing from the centre of the 
sigmoid notch nearly to the last molar tooth, in order to include 
the whole of the insertion of the temporal muscle; and in doing 
this be careful of the buccal artery and nerve issuing from beneath. 
Lastly, raise up the coronoid process, and separate the lower fibres 
of the temporal ner from those of the external pterygoid, close 
below them. 


The upper attachment of the temporal muscle has been Insertion 


to the semicircular line on the side of the skull; and its ex- 
tent downwards now appears to reach to the crest on the 
outer aspect of the great wing of the sphenoid bone. From 
this extensive origin the fibres converge around a tendon, 
which is ¢zserted into the inner surface of the coronoid pro- 
cess, from the apex to near the last molar tooth. Behind 
the posterior border. of the tendon are the masseteric vessels 
and nerve, and in front of it the buccal vessels and nerve: 
the last nerve occasionally perforates some of the fibres of 
the muscle. 


of tem- 
seen (p. 4. ) to occupy the temporal fossa, spreading upwards poral 
muscie, 


Dissection. — Separate the greater part of the temporal muscle Dissec- 


from the subjacent bone with the handle of the scalpel, and seek “°”’ 


the deep temporal vessels and nerves in the fibres of the muscle. 
A piece of the ramus of the jaw is next to be removed, but without 
injuring the vessels and nerves in contact with the inner surface. 
For this purpose, saw across the bone close to the condyle, and 
again close above the dental foramen on the inner surface. The 
handle of the scalpel may be inserted beneath the bone and carried 
downwards to the entrance of the foramen, to make the dental 
vessels and nerve secure from injury. The masseteric artery and 
nerve are liable to be cut in sawing the bone; should these be di- 
vided, turn them upwards for the present, and afterwards unite 
the ends. Take away now the loose piece of bone, and free the 
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subjacent parts from cellular membrane, but be careful of the thin 
membrane of the internal lateral ligament which is beneath the 

jaw. ) 
Fosition On the removal of the fat the pterygoid muscles will appear, the 
parts external being directed outwards to the condyle of the jaw, and 
ee of the internal, which is parallel in direction to the masseter, being 
’ inclined to the angle of the jaw. Many vessels and nerves will be 
found in this region, with the following position to other parts. 
Crossing inwards over the external pterygoid muscle is the in- 
ternal maxillary artery, which distributes offsets upwards and 
downwards; sometimes this artery will be placed beneath the 
muscle. Escaping from beneath the lewer border of the same 
muscle are the large dental and gustatory nerves, the latter being 
the more internal of the two; and appearing between the upper 
border of the muscle and the cranium, are the masseteric and deep 
temporal nerves. The buccal branch of nerve perforates the fibres 
of the external pterygoid near its inner attachment. Branches of 
the artery accompany these nerves. At the anterior part of the 
space now dissected, coursing along the posterior part of the upper 
jaw, is the small superior dental nerve with an artery. And be- 
tween the jaws is the whitish narrow band of the pterygo-maxillary 
ligament, to which the buccinator and superior constrictor muscles 


are connected. 


External ‘The EXTERNAL PTERYGOID MUSCLE extends almost hori- 
goid — zontally from the zygomatic fossa to the condyle of the lower 
zontal jaw. Its origin is from the wing of the sphenoid bone, below 
the jaw. the crest on it, and from the upper margin of the spheno- 
Attach- maxillary fissure; also from the outer aspect of the external 
pterygoid plate, and the tuberosity of the palate bone. The 
fibres are directed outwards and somewhat backwards, those 
attached to the margin of the fissure forming at first a sepa- 
Inser- rate bundle, and are inserted into the condyle and the inter- 
Brie articular cartilage of the lower jaw. Externally the muscle 
Pad is concealed by the temporal muscle and the lower jaw, and the 
internal maxillary artery lies on it. By the deep surface it is 
in contact with the inferior maxillary nerve, a plexus of veins, 
and the internal lateral ligament. The parts in contact with 
the borders of the muscle have been enumerated in the dis- 
section of the region. 
Internal ‘Lhe INTERNAL PTERYGOID MUSCLE is nearly parallel to the 


Pidis ramus of the jaw, and its fibres are longer than those of the 


eee = 
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preceding muscle. Arising from the pterygoid fossa, but beneath 
chiefly from the inner aspect of the external pterygoid plate, rad a 
the fibres descend to be inserted into the angle and part of the Sea 
ramus of the jaw. On the muscle are placed the dental and vessels 
gustatory nerves, the dental artery, and the internal lateral perce 
ligament. The deep surface is in connection with the supe- 

rior constrictor, and at its origin with the tensor palati, 

Before proceeding farther in the dissection, the student 
should examine the anatomy of the articulation of the lower 
jaw. 

TEMPORO-MAXILLARY ARTICULATION. — In this joint the Joint of 
condyle of the jaw is received into the anterior hollow of the jaw. 
glenoid fossa of the temporal bone. The following ligaments 
are concerned in uniting the bones; but the bones are retained 
in contact chiefly by the strong muscles of the lower jaw. 

The external lateral i is a short, weak, ligamentous band, External 
which is attached above to the tubercle at the bifurcation of ana 
the root of the zygoma, and below to the outer side of the 
neck of the inferior maxilla. 

The internal lateral ligament is a long, thin, membranous futeroal 
band, which is not in contact with the joint. Superiorly it liga. 
is connected by a pointed piece to the spinous process of the 
sphenoid bone, and inferiorly is inserted into the orifice of 
the dental canal in the lower jaw. This ligament lies beneath 
the ramus of the jaw, between it and the internal pterygoid 
muscle, and its origin is concealed by the external pterygoid 
muscle. Between the ligament and the jaw is the internal 
maxillary artery. 

Besides these ligaments there are some scattered fibres Capsule. 
surrounding the articulation, which serve the purpose of a 


capsular membrane. 


Dissection. — Remove the external lateral ligament and capsule Dissec- 
es : . : ° : tion. 
of the joint, and an inter-articular cartilage, with a synovial mem- 
brane above and below it, will be exposed. 


The inter-articular fibro-cartilage is adapted to the sur- Fibsos 
faces of the bones. It is elongated transversely, is thin- lage 
ner in the centre than at the margins, and an aperture is 
sometimes present in the middle. The upper surface fits its form 
into the glenoid fossa, being concavo-convex from before 
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backwards, and the lower is moulded to the convexity of 
and _ the condyle of the jaw. Externally it is connected with the 
ments. external lateral ligament, and in front the external pterygoid 
muscle is attached to it. 

Two synovial membranes are present in the articulation— 
one above, and one below the fibro-cartilage. The lower 
one, besides investing the surfaces of the bone and cartilage, 
extends from the condyle to the surface of the jaw. 

Brie: Another structure —the stylo-mazxillary ligament —is 
lary liga- described as a uniting band to this articulation. This is a 
process of the deep cervical fascia, which extends from the 
styloid process to the lower part of the ramus of the jaw. 
The piece of fascia here referred to has been seen to separate 
the parotid and sub-maxillary glands, and it gives attach- 


ment to the stylo-glossus muscle. 


Two sy- 
novial 
mem- 
branes. 


Dissec- - Dissection. — Disarticulate the condyle of the jaw, still keeping 
the external pterygoid muscle attached to it, and draw both for= 
wards; but in cutting through the ligaments be careful of the au- 
riculo-temporal nerve close beneath. By the cautious removal of 
some cellular membrane the dissector will find the trunk and 
branches of the inferior maxillary nerve, and the small chorda 
tympani joining the posterior part of the gustatory nerve near the 
skull. The small muscular branches of the fifth nerve should be 
traced to the trunk in the foramen ovale of the sphenoid bone, and 
the auriculo-temporal nerve should be followed backwards with care 
behind the articulation. 'The middle meningeal artery ascends be- 
neath the external pterygoid, and oftentimes the trunk of the in- 
ternal maxillary artery will be found beneath that muscle. The 
external pterygoid muscle is to remain uncut. 


Internal ~The INTERNAL MAXILLARY ARTERY is one of the terminal 


‘ey. branches of the external carotid, and takes a winding course 
beneath the lower jaw and the temporal muscle to the spheno- 
maxillary fossa, where it ends in branches for the face, the 
interior of the nose, and the palate. 

Couse,. At first the artery is directed inwards beneath the jaw, be- 

nections. tween the bone and the internal lateral ligament of the joint, 
and crosses the dental nerve. The vessel then winds over 
the external pterygoid muscle, being placed between it and the 
temporal muscle. And, lastly, the artery enters the spheno- 
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maxillary fossa, between the processes of origin of the exter- 
nal pterygoid muscle. The course of the artery may be 
divided into three parts: one beneath the jaw, a second be- 
tween the muscles, and a third in the spheno-maxillary 
fossa. 


The branches of this artery are very numerous, and are Branch- 


: ° eo AIC es are 
classed into three sets, corresponding to the divisions made three 


in the artery: thus, one set arises beneath the jaw, another 
beneath the temporal muscle, and another in the spheno- 
maxillary fossa. 


A. Two branches leave the internal maxillary artery, Those 


: {i tte i - : F beneath‘ 
whilst it is in connection with the ramus of the jaw, viz. the the jaw 
: are 


inferior dental and middle meningeal. 


1. The inferior denial branch descends between the internal inferior 
lateral ligament and the jaw, and entering the foramen on the inner °°"! 
surface of the ramus, with the dental nerve, supplies the teeth. 


As this artery is about to enter the foramen it furnishes a small twig, has a 
mylo-hyoid branch, to the muscle of that name: this is conducted by a teehee 
groove on the inner surface of the bone, with a branch from the dental 1 Kiba ‘ 
nerve, to the superficial surface of the mylo-hyoid muscle, where it 


anastomoses with the submental artery. 


2. The middle or great meningeal artery is the largest branch, ae 
and arises opposite the preceding one. It ascends beneath the ex- geal ar-' 
ternal pterygoid muscle, crossing the internal lateral ligament, and is 
enters the skull through the foramen spinosum of the sphenoid 
bone. When in the skull the artery ends in branches which ascend ends in 
to the vertex of the head, supplying the bone and the dura mater she 
(p.15.). Before the meningeal artery enters the skull, it furnishes but gives 


the two following small branches. 


a. The tympanic branch enters the tympanum through the Glasse- pranch 
rian fissure, and is distributed in that cavity, anastomosing with the od ho 
other arterial branches of the part. 

b. The small meningeal branch arises also near the skull and passes to me- 
through the foramen ovale with the inferior maxillary nerve; it sup- 
plies the dura mater in the middle fossa’of the skull, 


B. The branches from the second part of the artery, viz. Branch- 


whilst it is between the muscles, are altogether muscular in ce 


their destination, and are named temporal, masseteric, buccal, 
and pterygoid. 


1. The deep temporal arteries are two in number (anterior and to the 
temporal 


posterior), and each occupies the part of the temporal fossa indicated muscle ; 
G 2 
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by its name. They ascend beneath the temporal muscle, and 
anastomose with the superficial temporal artery. The anterior 
also communicates, through the malar bone, with branches of the 
lachrymal artery. 

to the 2. The masseteric artery is directed outwards with the nerve of 

ter; the same name behind the tendon of the temporal muscle, and 
passing through the sigmoid notch, enters the under-surface of the 
masseter muscle. Its branches of distribution anastomose with the 
other branches to the muscle from the external carotid trunk. 

ae 3. The buccal branch quits the artery near the upper jaw; it then 

tor; descends beneath the coronoid process with its companion nerve, 
and is distributed to the buccinator muscle and the side of the face, 
where it joins the branches of the facial artery. 

to ptery- 4, The pterygoid branches are uncertain in their position; they 

fuseles, are derived either from the trunk or some of the branches of the 
internal maxillary, and enter the pterygoid muscles. 

Branche C. Of the branches that arise from the artery when it is 

third _ about to enter, or has entered the spheno-maxillary fossa, only 

a iano one, the superior dental, will be now described; the re- 

now mainder will be examined with the superior maxillary nerve 
and Meckel’s ganglion; they are infra-orbital, superior pala- 
tine, pterygo-palatine, spheno-palatine, and vidian. 

Superior 1. The superior or posterior dental branch arises near the upper 

sone. maxillary bone, and descends with a tortuous course on the outer 
surface of that bone, along with a small branch of the superior max- 
illary nerve. Offsets enter the foramina in the bone, and supply 
the upper molar and bicuspid teeth, whilst others are furnished to 
the gums. Some branches reach the lining membrane of the 
antrum. 


Internal The INTERNAL MAXILLARY VEIN receives the veins cor- 
ryvein responding to the branches of the artery in the first two 
ech m parts of its course. The different veins of this region form 
eee a plexus (pterygoid) between the two pterygoid muscles, and 
in part between the temporal and external pterygoid muscles. 
This plexus communicates with the facial vein by a large 
branch (alveolar), and with the cavernous sinus in the in- 
terior of the skull, by means of branches that pass through 
andends apertures in the base of the cranium. Escaping from the 
in exter- 
nal jugu- plexus, the vein accompanies the artery to the parotid gland, 
lar. 
in which it joins the superficial temporal vein, the union of 


the two giving rise to the external jugular vein. 


=~ 
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Peculiarities of the vessels. —'The position of the internal maxillary Internal 
artery is sometimes beneath, instead of over the external pterygoid lary zs 
muscle. In such instances the artery gains the spheno-maxillary fossa }71¢s 


by coming forwards between the origin of the muscle that covers it. Sia: 
When the vessel has this unusual position some of the branches are branche 
altered with respect to the muscles ; for the posterior of the two tem- © 
poral branches lies over, whilst the anterior is beneath the pterygoid 


muscle, and the buccal branch pierces the fibres of that muscle. 


The INFERIOR MAXILLARY NERVE is the largest of the three Inferior 
trunks arising from the Gasserian ganglion of the fifth nerve, free 
and resembles a spinal nerve in possessing fibrils with both 
motor and sensory power (see p.17.). The nerve leaves the consists 


skull by the foramen ovale in the sphenoid bone, and divides Solar aie 


into two chief parts beneath the external pterygoid muscle : parte,» 
an anterior, small, or muscular part; and a large, posterior, 
or sensory part. 

A. The sMALL DIVISION receives nearly all the fibres of Muscu- 

lar divi- 

the motor root of the nerve, and ends in branches to the sion 
muscles of the pterygo-maxillary region, viz. temporal, mas- 
seteric, buccinator, and pterygoid. These branches are sufti- supplies 
ciently exposed by the dissection of the arteries which they branches 
accompany ; but should the internal maxillary artery ob- “° 


struct the view of them, it may be taken away. 


1. The deep temporal branches are furnished to the temporal temporal 
muscle. Like the arteries, they are two in number, anterior and wiih 
posterior. From their origin these nerves course upwards along number, 
the outer surface of the skull, passing first beneath the external 
pterygoid, and, lastly, beneath the temporal muscle. 

The posterior branch is the smallest, and is often derived from the posterior 
masseteric nerve; it is near the back of the temporal fossa. se 

The anterior branch supplies the greater part of the muscle, and anterior. 
usually communicates with the buccal nerve. 


2. The masseteric branch takes at first a backward direction above Masse- 
the external pterygoid muscle, and then a horizontal one, behind ii 
the temporal muscle and through the sigmoid notch, to the under- 
surface of the masseter muscle. In the masseter the nerve can be 
followed to near the anterior border. As this branch passes by 
the articulation of the jaw it gives one or more twigs to that joint. 

3. The buccal branch is longer than the others, and perforating Buccina- 
the external pterygoid near its inner attachment, is directed in- Bet 
wards, beneath the coronoid process and the temporal muscle, to 
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the surface of the buccinator, where it ends in two terminal 
phis , branches. As the nerve perforates the pterygoid muscle filaments 
endsin are given to the substance; and after it has passed through the 
parts, fibres, it furnishes a branch to the temporal muscle, which fre- 
quently joins the deep temporal nerve (anterior). Some offsets 
are likewise distributed to the upper part of the buccinator muscle 


and to the mucous membrane lining it. 


ed a. The upper branch of distribution reaches the upper part of the 
buccinator muscle, and communicates with the facial nerve around the 
facial vein. 

lower. b. The lower branch is in direction the continuation of the nerve. Its 
branches are inclined towards the angle of the mouth, supplying the 
integument, and the buccinator muscle and the lining mucous membrane. 
This branch is united freely with the facial nerve, and forms a kind 
of plexus. 


Branch- 4. The pterygoid branches are supplied to the muscles of that 
ptery- name. The branch or branches to the external pterygoid enter 
eeaolest the under-surface, but the nerve to the internal pterygoid is placed 

on the pharyngeal aspect of that muscle close to the skull: this 


last will be given in the dissection of the otic ganglion, Section 14. 


Sensory B. The LARGE BRANCH OF DIVISION of the inferior max- 
trunk Oo 


inferior illary nerve ends in three large trunks, auriculo-temporal, 
maxii- 


lary. dental, and gustatory nerves. A few of the fibres of the 
Conveys 


afew. small (motor) root of the fifth are applied to this trunk, and 
fibres, are conveyed by it to certain muscles, viz. circumflexus 
palati, tensor tympani, and mylo-hyoideus. 
Auricue A. The AURICULO-TEMPORAL NERVE arises near the base 
poral of the skull, and oftentimes by two roots. Its course to the 
surface of the head is first backwards beneath the external 
lies be- pterygoid, as far as the inner part of the articulation of the 
jaw, jaw ; and then upwards with the temporal artery in front of 
the ear, and beneath the parotid gland. In this course the 
nerve furnishes branches to the surrounding parts, viz. the 
joint, the ear, the parotid gland, and communicates also with 
the facial nerve. Its ramifications on the head are described 
wes Pat page 6. Its branches in the part now dissected are the 
branch- following :-— 


to join a. Branches communicating with the facial nerve. —Two or more 
facial; branches connect the auriculo-temporal with the facial nerve, and these 
usually surround the external carotid artery. 
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6. Branches of the meatus auditorius and articulation.—_From the point to the 
of union of the branches of the facial with the auriculo-temporal nerve, a 
two offsets are directed to the interior of the auditory meatus, between 
the cartilage and the bone. The branch of nerve to the articulation of and joint 

‘ é ; of jaw 3; 
the jaw is supplied from the trunk of the auriculo-temporal near the 
same spot, or from the branches of it to the meatus. 
c. The inferior auricular branch supplies the parts of the external ear a branch 
P : J : to the 
below the meatus auditorius. This branch also furnishes offsets along ear, and 
the internal maxillary artery, which communicate on it with the sym- 
pathetic nerve. 
d. Parotid branches. —These are small filaments that enter the sub- parotid 


stance of the gland. orenghe 


B. The INFERIOR DENTAL NERVE is the largest of the three interior 
trunks, into which the inferior maxillary nerve divides, and “thoes 
it enters the canal in the lower jaw. At first the nerve lies is les 
beneath the external pterygoid muscle, where it is external pers 
in position to the gustatory ; and is afterwards placed on the muscles, 
internal pterygoid, and near the dental foramen, on the inter- 
nal lateral ligament. After the nerve enters the bone, it is and sup- 
continued forwards beneath the teeth to the foramen in the beet 
side of the jaw, and ends at that spot by dividing into an 
incisor and a labial branch. Only one other muscular branch 
(mylo-hyoid) is supplied by the dental nerve. Its branches 
are :— 


a. The mylo-hyoid branch arises from the trunk of the nerve as also 
this is about to enter its foramen, and is continued along a groove ae 
on the inner aspect of the ramus of the jaw, to the cutaneous y aa 
surface of the mylo-hyoideus and the anterior belly of the digastric 
muscle. 

b. The dental branches arise in the bone and supply the fangs of Denta! 
the molar and bicuspid teeth. If the bone is soft, the canal con- ey edad 
taining the nerve and artery may be laid open so as to expose 
these branches. 

c. The incisor branch continues the trunk of the nerve onwards aoe cut- 
to the middle line, and furnishes offsets to the canine and incisor teeth. 
teeth, beneath which it lies. 

d. The labial branch (mental?) issues on the face beneath the Branch 
depressor of the angle of the mouth. At first it communicates ety 
with the facial nerve, and gives branches to the muscle that covers 
it, also to the orbicularis and the integuments. But the greater 
part of the nerve is directed upwards, beneath the depressor labil 

G4 
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inferioris, and is distributed on the inner and outer surfaces of the 


lower lip. 

A The inferior dental artery, after entering the lower jaw 
with the nerve, has the same course and distribution. Thus 
it supplies dental branches to the molar and bicuspid teeth, 

hasan and ends anteriorly in an incisor and a labial branch. 

‘incisor The incisor branch is continued to the symphysis of the jaw, beneath 

et the canine and incisor teeth, which it supplies, and anastomoses with 
the artery of the opposite side. 

labial b. The labial branch, after it has left the bone, ramifies in the struc- 

branch. : E Fi : 
tures covering the lower jaw, and communicates with the branches of 
the facial artery. 


Lone C. The GUSTATORY or LINGUAL NERVE is the remaining 
part of the inferior maxillary, and is concealed at first, like 

courses the others, by the external pterygoid muscle. It is then 

tongues directed inwards over the internal pterygoid muscle, and 
under cover of the side of the jaw to the tongue. The re- 
mainder of this nerve will be seen in the dissection of the 
submaxillary region. 

n0 In this extent of the nerve there is not any branch of dis- 

here, tribution, but a communicating branch (chorda tympani) is 
received by it. 


but is The chorda tympani is a branch of the facial nerve which crosses 
Yhorda” the tympanum, and leaves the cavity by an aperture near the 
tympani: Glasserian fissure. ‘This small nerve is then inclined forwards to 
join the gustatory nerve at an acute angle, beneath the external 
pterygoid muscle. From the point of junction some fibres are 


prolonged on the gustatory to the submaxillary ganglion. 


Section VII. 


SUBMAXILLARY REGION. 


Parts oc- "THE part to which the term submaxillary region is applied, 

cupying | u s ‘ F 

oo ius placed between the jaw and the hyoid bone. In it will be 
found the small muscles between the os hyoides and the jaw 
and tongue, the vessels and nerves of the tongue, and the 


sublingual and submaxillary glands. 


Dissec- —_ Dissection.—In this dissection the position of the neck is the 
same as for the examination of the anterior triangle. The parts 
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should have been cleaned with the triangular space; but if any 
cellular membrane is left on the submaxillary gland, or the mylo- 
hyoid muscle, let it be taken away. 


The submazillary gland lies below the jaw in the anterior Situa- 
part of the space limited by it and the digastric muscle. Its 
shape is irregular, and the facial artery winds over the sur- 
face. The gland rests on the mylo-hyoid muscle, and sends and cong 
a process round the posterior or free border. In front of it is 
the anterior belly of the digastric, and behind it is the stylo- of tub- 
maxillary ligament, separating it from the parotid. Occu- ry gland. 
pying this position, somewhat beneath the side of the jaw, 
the gland is very near the surface, being covered only by the 
integuments and platysma, and by the deep fascia. 

In structure, the submaxillary resembles the parotid gland, 
and its duct (duct of Wharton) extends beneath the mylo- 
hyoid muscle to the mouth. 

Dissection. —To expose the mylo-hyoid muscle, detach the an- Dissee- 
terior belly of the digastric from the jaw and throw it downwards; 
dislodge also the submaxillary gland from its position under 
the jaw. 


The MyLo-Hyoi MUSCLE is triangular in shape, with the Mylo- 
base at the jaw and the apex at the hyoid bone, and unites ° 
along the middle line with its fellow of the opposite side. It arises 
arises from the ridge (mylo-hyoid) on the inner surface of jets 
the jaw, and is inserted into the body of the hyoid bone, as insertea 
well as into a central line between the jaw and that bone. hyoia 
On the cutaneous surface are the digastric muscle, the sub- pies 
maxillary gland, the facial artery with its submental branch, 
and the branch of nerve and artery to the muscle. Its fibres 
are frequently deficient near the jaw, and allow the next 
muscle to appear. Only the posterior border is unattached, a 
and round it turns a piece of the submaxillary gland. The it. 
parts in contact with the deep surface of the muscle will be 
perceived after the following dissection has been made :— 

Dissection.—The student is now to expose the deep muscles, and pissec- 
to trace the vessels and nerves to the substance of the tongue. Ho;° 
For this purpose cut through the facial vessels on the jaw, and re- EAS) 
move them with a superficial part of the submaxillary gland, but 
be careful to leave the deep part of the gland that turns beneath 
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the mylo-hyoideus. Detach the mylo-hyoid from the jaw and from 
its fellow, and cut through the small branch of artery and nerve 
on its surface; then throw down the muscle to the os hyoides, but 
without injuring the genio- hyoid muscle beneath it. 

Oh Me Next the lower jaw is to be sawn through rather on the right 

muscles side of its symphysis, after the soft parts covering it are divided. 
The side of the jaw, which will then be loose, for the ramus of the 
bone has been previously cut, is neither to be taken away, nor to be 
separated from the mucous membrane of the mouth. To enable 
the dissector to raise upwards this detached piece of bone, seize the 
apex of the tongue, draw it well out of the mouth over the upper 
teeth, and fasten it in that position with a stitch; then sink the 
scalpel between the cut surfaces of the bone to divide a strong 
band of the mucous membrane of the mouth, and carry the knife 
onwards along the middle line of the tongue to its tip. The de- 
tached piece of the jaw can now be easily turned upwards, and it 
is to be fastened in that position with a stitch. 

and By means of a hook, the os hyoides may be drawn down, and the 

nerves muscular fibres made tense. Remove now the cellular membrane, 
taking care of the Whartonian duct, and of the hypo-glossal nerve and 
its branches, that lie on the hyo-glossus muscle; also of the gusta- 
tory nerve nearer the jaw, with its small ganglion close to the sub- 
maxillary gland. The ranine vessels and the gustatory nerve 
should also be traced along the under part of the tongue. 

Partsbe- The following is the position of the parts brought into 

neath . ° 

mylo- view after the removal of the mylo-hyoid muscle. Extend- 

hyoid ; é C 
ing from the cornu of the hyoid bone to the side of the 
tongue is the hyo-glossus muscle, whose fibres are crossed 

ee superiorly by those of the stylo-glossus. On the hyo-glossus, 

’ from below upwards, are placed the hypo-glossal nerve, the 

Whartonian duct, and the gustatory nerve, the latter crossing 
the duct; and near the inner border of that muscle the two 
nerves are united by branches. Beneath the same muscle is 
the lingual artery with its vein. Above the hyo-glossus is 
the mucous membrane of the mouth, with the sublingual 
gland attached to it in front, and some fibres of the superior 
constrictor muscle covering it behind near the jaw. 

ae Between the chin and the os hyoides, along the middle line, 

middle - js the genio-hyoid muscle; and larger and deeper than this is 
a fan-shaped muscle, the genio-hyo-glossus. Along the outer 
side of the last muscle lie the ranine vessels; and a sub- 


SUBMAXILLARY REGION: MUSCLES. 91 


lingual branch of the gland springs from the lingual artery. 
On the under aspect of the tongue, near the margin, is the 
gustatory nerve; and in the fibres of the genio-hyo-glossus, 
the hypo-glossal nerve. 

The HYO-GLOSSUS MUSCLE is thin and somewhat of a Hyo- 
square shape. The muscle arises from the body and cornua Eyal 
of the os hyoides, and is inserted into the side of the tongue, 
its fibres mingling with those of the stylo-glossus and lin- is named 
gualis. The parts in contact with one aspect of the hyo- attach. 
glossus have been already enumerated; and those beneath Pili: 
the muscle are part of the genio-hyo-glossus and the superior 
constrictor, with the lingual artery. Along the anterior is incon- 
border is the genio-hyo-glossus muscle, and beneath the pos- wee 
terior pass the lingual artery, the glosso-pharyngeal nerve, abi 
and the stylo-hyoid ligament. 

The sTyLo-GLossus is a slender muscle, whose attachments frig 
are expressed by its name. Arising from the styloid process 
near the apex, and from the stylo-maxillary ligament, the 
muscle is inserted into the side of the tongue with the pre- as 
ceding, and also sends forwards a band of fibres to the tip of tongue. 
that body. This muscle lies between the carotid arteries, 
and below the jaw it is crossed by the gustatory nerve. 

The GENIO-HYOID MUSCLE arises from the lower of the two Genio- 
tubercles on the inner aspect of the symphysis of the jaw, ai ae 
and is inserted into the middle part of the hyoid bone. is along 
Covered_by the mylo-hyoideus, this muscle rests on the genio- Tine of 
hyo-glossus. The inner border is close to its fellow of the Bets 
Opposite side, and the two are often united. 

The Grnro-Hyo-cLossus is the largest muscle of this ete 
region, and is in contact along the middle line with the cor- glossus 
responding muscle of the other side. It takes origin from 
the upper tubercle behind the symphysis of the jaw. From is is con- 
this spot the fibres radiate to their insertion into the hyoid with 
bone (the small cornu), and the whole length of the tongue, hyoid 
from root to point. Lying along the middle of the tongue, op 
and in contact with its fellow, except near the os hyoides 
where a small interval exists, the lower border of the muscle’ Contigu- 
corresponds to the genio-hyoideus, and the upper to the parts. 
frenum lingue. On its outer side are the ranine vessels and 
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the hyo-glossus muscle, and the ninth nerve perforates the 
posterior fibres. 
Le The lingual artery is one of the anterior branches of the 
external carotid, and arises between the superior thyroid and 
ascends facial branches. At first it is directed inwards above the os 
tongue hyoides, but is afterwards inclined slightly upwards beneath 


hyo- the hyo-glossus to the under part of the tongue, and ends at 


ees"§- the anterior border of that muscle, in the sublingual and 
ranine branches. Before reaching the hyo-glossus, the artery 
is superficial, though it is crossed near that muscle by the 
ninth nerve, and by the digastric and stylo-hyoid muscles. 
Beneath the hyo-glossus, the vessel rests on the superior ,, 
constrictor and genio-hyo-glossus muscles, and is situate - 
Ae a below the level of the glosso-pharyngeal nerve. Its branches 
are— are these :— 


tohyoid A small hyotd branch is distributed along the upper border of the os 

bone; hhyoides, anastomosing with the one of the opposite side, and with the 
hyoid branch of the superior thyroid artery. 

. back A branch to the dorsum of the tongue arises beneath the hyo-glossus 

tongue; muscle, and ascends to supply the substance of that organ. The fibres 
of the muscle must be divided to see it. 

“2 wie : The sublingual branch springs from the final division of the artery at 


gual _—_ the edge of the hyo-glossus, and is then directed outwards to the gland 


gland. from whieh it takes its name. Some branches also supply the gums 
and the mylo-hyoid muscle, and one offset continues behind the incisor 
teeth to join a similar artery from the other side. 

to the The ranine branch is the terminal part of the lingual artery, and 


ste of extends forwards along the outer side of the genio-hyo-glossus to 
the tip of the tongue, where it ends by anastomosing with the 
artery of the other side of the body. Muscular offsets are furnished 

Nas lies to the substance of the tongue. ‘This artery corresponds to the 

rot lh frenum lingue, near the tip of the tongue, but is close to the 
muscular fibres. 

Lingual The lingual vein commences both on the upper and under sur- 
faces of the tongue. It accompanies the artery of the same name, 
and ends in the internal jugular vein. 

Lingual ‘The GUSTATORY or LINGUAL NERVE has been followed in 

avert, Whe pterygo-maxillary region to its passage between the 
ramus of the lower jaw and the internal pterygoid muscle. 

along In this dissection the nerve is seen to be inclined forwards 


id ig e 
toreue to the side of the tongue over the mucous membrane of the 


<2? 
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mouth and the origin of the superior constrictor muscle, and 
above the deep part of the submaxillary gland. Lastly, the 
nerve is directed along the side of the tongue to the apex 
across the Whartonian duct. In this region the gustatory 
nerve is separated altogether from the cavity of the mouth 
by the layer of mucous membrane. Branches are furnished gives 


to the surrounding parts, thus :— branches 


Two or more branches connect it with the submaxillary ganglion, to oF 
near the gland of that name. ore 
Farther forwards branches descend. on the hyo-glossus to unite in a to join 


, 


kind of plexus with twigs of the hypo-glossal nerve. sin 
Other filaments are supplied to the mucous membrane of the mouth, to mu- 
the gums, and the sublingual gland. ried 
brane, 


Lastly the branches of the tongue ascend through the muscular to the 
substance, and are distributed to the conical and fungiform ?”? Als 
papille. 

Submawillary ganglion.—Closely connected with the gus- sup- 


la- 
tatory nerve is this little ganglion, which resembles the other re ante 


li 
ganglia in communication with the three trunks of the fifth ety 
nerve, in the fact of having filaments of union with sensory, 


motory, and sympathetic nerves. It is a small reddish body, contains 
about the size of the lenticular ganglion, and is placed above sets of 
the deep process of the submaxillary gland. From the which 


upper part offsets proceed to connect it with other nerves, pies 
and from the lower part the branches of distribution arise. 


Connection with nerves — roots. —'Two or three branches, in the form with gus- 
_of loops, pass from the ganglion to the gustatory nerve. At the pos- facet 
terior part, the ganglion is further joined by the chorda tympani (of cette: 
the facial nerve), which is prolonged to it in contact with the gustatory. nerves. 
And its sympathetic branch comes from the nerves around the facial 
artery. 

Branches of distribution. — From the lower part of the ganglion five Branch- 
or six branches descend to the substance of the submaxillary gland ; abe 
and from the anterior part other large filaments are furnished to the er 


mucous membrane of the mouth and to the Whartonian duct. — 
rane. 


The HYPO-GLOSSAL or NINTH NERVE, after crossing the side Ninth 
of the neck and the anterior triangle (p. 73.), enters between between 
e chin 
the small muscles of the submaxillary region. Here the mdr. 
: ° oid bone 
nerve lies on the hyo-glossus muscle, being concealed by the 


mylo-hyoideus ; but at the inner border of the hyo-glossus 
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it enters the fibres of the genio-hyo-glossus, and is continued 
along the middle line of the tongue to the apex. The 
position of the ninth nerve is in the centre of the tongue, 
whilst the gustatory lies near the margin; the ninth supplies 
branches to the muscular structure, and the gustatory ends 
chiefly in the papilla. 

Branches.—On the hyo-glossus the ninth nerve furnishes branches 
to the muscles of the submaxillary region, except the mylo-hyoid, viz. 
to the hyo-glossus, stylo-glossus, genio-hyoideus, and genio-hyo-glossus. 
Further, some offsets ascend.on the hyo-glossus to communicate with 
the gustatory nerve. Along the middle of the tongue the nerve sends 
upwards long filaments with the branches of the ranine artery, that 


supply the structure of the tongue, and communicate with the gustatory 
nerve. 


The duct of the submaaillary gland, or Wharton’s duct, 
issues from the deep part of the glandular mass that turns 
round the border of the mylo-hyoid muscle. It is about two 
inches in length, and is directed upwards on the hyo-glossus 
muscle, and beneath the gustatory nerve, to open on the side 
of the frenum lingua, in the centre of an eminence. ‘The 
duct consists of a thin, fibrous, and a mucous coat, and its 
opening in the mouth will be seen if a bristle is passed along 
it. The deep part of the submaxillary gland extends, in 
some instances, even to the sublingual gland. 

The sublingual gland is somewhat of the shape of an 
almond, and the longest measurement, which is about one 
inch and a half, is directed backwards. It is situate béneath 
the anterior part of the tongue, in contact with the inner 
surface of the lower jaw, close to the symphysis. Separated 
from the cavity of the mouth by the mucous membrane, the 
gland is prolonged across the upper border of the genio-hyo- 
glossus muscle, so as to touch the one of the opposite side. 

The sublingual resembles the other salivary glands in its 
composition. ‘The ducts of the lobules (ductus Riviniani) 
are from eight to twenty in number, of which some open 
beneath the tongue along a crescentic shaped fold of the 
mucous membrane; but others join the Whartonian duct, 
and one or more form a larger tube, that either joins that 
duct or opens near it. 


—— 
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Section VIII. 


SUPERIOR MAXILLARY NERVE AND VESSELS. 


THE remaining trunk of the fifth nerve, viz. superior maxil- Superior 
Maxiila- 
lary, is now seen most conveniently after the dissection of Fy neta 


the pterygo-maxillary and sub-maxillary regions. 


Dissection.— The superior maxillary. division of the fifth nerve, pute 
in its course to the face, is placed in the skull, in the spheno-maxil- 
lary fossa, and below the orbit ; and to expose the nerve, it will be 
necessary to open the skull, fossa, and orbit. The orbit is supposed 
to be opened ; but if it is not, see the dissection necessary for that 
step. To trace the nerve in the other two parts, make the follow- 

ing dissection :—with a chisel, cut/ ‘from~the~inside } along the 
middle fossa of the base of the skully’ fas far back as the fevaacn 
spinosum, and then saw through the bre of the skull to meet: the 
end of that cut. Afterwards, wo a bone forceps, divide the outer /; 
wall of the orbit into the spheno-maxillary fissure. The piece of 
bone forming part of the skull and orbit is now loose, and is to be 
removed with the temporal muscle. The nerve is partly seen as it 
crosses the spheno-maxillary fossa; but to bring it more completely 
into view, take away some of the sphenoid bone bounding the fossa, 
leaving only an osseous ring around the nerve at its exit from the 
skull. a the fat of the fossa the nerve gives off the orbital branch, 
branches to Meckel’s ganglion, and dental branches. Trace on- 
wards the nerve in the floor of the orbit, and follow it through the 
infra-orbital foramen to the face. Near the front of the orbit the 
anterior dental branch is to be traced downwards for some distance 
in the bone. 


The SUPERIOR MAXILLARY NERVE commences in the Gas- Upper 
Serian ganglion (p. 17.), and leaves the cranium by the fora- ry nerve 
men rotundum. The course of the nerve is then almost passes to 
straight to the face, along the orbital aspect of the superior ~ 
maxilla. Outside the cranium the nerve is first placed across 
the spheno-maxillary fossa, and it afterwards enters the Hee 
infra-orbital canal. Issuing from the canal by the infra- phn 
orbital foramen, the nerve is concealed by the elevator of the 
upper lip, and ends in branches to the eyelid, nose, and upper where it 


lip, It furnishes the following branches : — 
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Its 1. The orbital branch arises in the spheno-maxillary fossa, and 

branches enters the orbit through the fissure of the same name; it divides 

orbit, into a malar and a temporal branch (see p. 47.). 

to the 2. The spheno-palatine branches descend also from the nerve in 

nate the fossa, and supply the nose and palate: these are connected with 
Meckel’s ganglion, and will be dissected with it. 

se or 3. Two posterior dental branches leave the trunk of the nerve 

teeth, nearthe upper jaw. One is distributed to the buccinator muscle 


corte and the gums. The other enters a canal in the upper maxilla, and 
supplies branches to the molar teeth and the lining membrane of 
the antrum ; it joins the anterior dental branch soon after entering 
the bone, and again near the teeth. 

toante- 4. The anterior dental branch quits the trunk of the nerve in the 

teeth. floor of the orbit, and descends to the anterior teeth in a special 
canal in front of the antrum. It is distributed by two branches. 
One (the inner) gives filaments to the incisor and canine teeth, and 
furnishes, moreover, one or two filaments to the lower meatus of 
the nose; the other (outer) ends by supplying the bicuspid teeth. 

Infra- 5. Infra-orbital or facial branches. — These are larger than the 

orbital 

branches Other offsets of the nerve, and form its terminal Parhtfiegtione 
Some incline inwards to the side of the nose, and the rest descend 

jo to the upper lip. These branches are crossed near the orbit by 

nerve, branches of the facial nerve, with which they communicate, the 


and sup- 
ply side union forming the infra-orbital plexus (p. 37.). 


of nose a. The branches to the side of the nose supply the muscular and tegu- 
mentary structures and join the nasal nerve. 

andup- 6, The branches to the upper lip are three or four in number, and are 

per 'P- distributed chiefly to the surfaces of the lip, though they supply also 
the labial glands and the muscles. 

Boia 6. Before the nerve ends in the facial branches, it supplies a small 

palpebral branch to the lower eyelid; this is directed upwards to the lid 

in a groove in the margin of the orbit. 


der The infra-orbital is one of the terminal branches of the internal 
artery maxillary artery in the spheno-maxillary fossa, and accompanies 
the superior maxillary nerve. Taking the course of the nerve 
through the infra-orbital canal, the artery appears in the face 
beneath the elevator muscle of the upper lip, and ends in branches, 
which are distributed, like the nerve, to the part of the face be- 
endsin tween the eye and the mouth. In the face, its branches anastomose 


faces. with the facial and buccal arteries, 


eed . In the canal in the upper maxilla this artery furnishes branches to 


to orbit,’ the orbit. 
andone § Another branch, anterior dental, runs with the nerve of the same name, 
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and supplies the incisor and canine teeth. This gives branches to the toanteri- 
antrum of the maxilla, and near the teeth it anastomoses with the ” reel 
posterior dental artery. 


The vein, along with the artery, communicates with the facial orbital 
vein by means of the large alveolar branch; for the last springs vein. 
from the veins Surresponditig to the branches of the internal 
maxillary artery in the spheno-maxillary fossa. 


Section IX. 


DEEP VESSELS AND NERVES OF THE NECK. 


THE position of the part is still the same, viz. the neck is to Vessels 
be fixed over a small block. In this section are included the rervesin 
this sec- 
deep styloid muscle, the internal carotid and ascending tion. 
pharyngeal arteries, with the eighth, ninth, and sympathetic 


nerves. 


Dissection. —'To expose the remaining styloid muscle, detach the Dissec- 
posterior belly of the digastric and the stylo-hyoid muscle from es 
their origin, and throw both down. Let the student observe, at 
the same time, the filament of the facial nerve perforating the 
digastric muscle, and joining the glosso-pharyngeal nerve. Re- 
move the trunk of the external earotid artery by cutting it through 
where the hypo-glossal nerve crosses it, and dividing those branches 
that have been already examined. The veins accompanying the 
artery may also be taken away, if it is necessary. Clean then the 
surface of the stylo-pharyngeus muscle and the glosso-pharyngeal 
nerve in contact with it. The side of the jaw is still to remain 
turned upwards, as in the dissection of the submaxillary region. 

The sTtYLO-PHARYNGEUS MUSCLE resembles the other sty- had ; 
loid muscles in its elongated form. The fibres arise from geus. 
the root of the styloid process on its inner surface, and i eS 
descend between the superior and middle constrictors to be 
inserted partly into the pharynx and partly into the pos Inser- 
terior border of the thyroid cartilage. ‘The muscle lies 1 1 
below the stylo-glossus, between the carotid arteries, and the carotia 
glosso-pharyngeal nerve turns over the lower part of the “‘"** 
fleshy belly. 

The stylo-hyoid ligament is a fibrous band that extends SO 
from the tip of the styloid process to the small cornu of the gament 
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os hyoides. Its position is between the stylo-glossus and 
stylo-pharyngeus muscles, and over the internal carotid 
artery. The lower end is beneath the hyo-glossus muscle ; 
and to the posterior border the middle constrictor muscle is 
attached. It is frequently cartilaginous or osseous in part of, 
or in all its extent. 


Dissection of the internal carotid. — Detach the styloid ErOeeay at 
its root, and throw it to the middle line with the attached muscles. 
Follow upwards to the skull the internal carotid artery and jugular 
vein, and clean away the dense fascia that conceals them; but let 
this be done carefully, so as not to injure the branches of the 
eighth and ninth nerves, that are found in contact with the vessels 
near the base of the skull. In the fascia, and superficial to the 
artery, are the pharyngeal branch of the vagus (near the skull), and 
the glosso-pharyngeal nerve and its branches, whilst the superior 
laryngeal branch of the vagus is beneath the artery. Between the 
vein and artery, near the skull, are the vagus and hypo-glossal 
nerves; and crossing backwards, over or under the vein, the spinal 
accessory nerve. External to the position of the vessels will be 
found a loop of the first and second cervical nerves over the trans- 
verse process of the atlas, which communicates with the large 
ganglion of the sympathetic beneath the artery, and with the eighth 
and ninth nerves. Ascending to the cranium, on the inner side of 
the carotid, is the ascending pharyngeal artery. 

To open the carotid canal in the temporal bone, and to follow 
the contained artery into the cranium, make the following cut 
down the side of the skull :—place the saw behind the mastoid pro- 
cess, and cut forwards to the foramen spinosum in the wing of the 
sphenoid bone (to which spot the side of the skull has been already 
taken away), the saw being directed through the stylo-mastoid 
foramen, the root of the styloid process, and external to the jugu- 
lar foramen and the carotid canal. When the piece of detached 
bone is taken away, open the carotid canal with the bone forceps. 
In dissecting the artery in the canal, large reddish branches of 
the superior cervical ganglion of the sympathetic will be found 
on it; and with care two small filaments may be found, one from 
Jacobson’s nerve, joining the sympathetic at the posterior part 


of the canal; the other from the vidian nerve, at the front of the 


Piece of 
tympa- 
num eX- 
posed, 


canal. 

On the piece of bone that is cut off, the dissector may expose 
very readily the tympanum with its membrane, chain of bones, and 
chorda tympani nerve, 


a th 
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The INTERNAL CAROTID ARTERY supplies the parts within tternal 
the head, viz. the brain and the orbit, and takes its name a ¢ 
from its distribution. Springing from the bifurcation of the 
common carotid trunk, this artery extends from the upper enters 
border of the thyroid cartilage to the base of the skull, then oe 
through tke petrous portion of the temporal bone, and 
lastly along the base of the skull to the anterior clinoid pro- 
cess, where it ends in branches for the brain. This winding Its* _ 
course of the artery may be divided into three parts: — first” 
one part in the neck, another inside the skull, and a third 
in the temporal bone. 

Cervical part.—In the neck the artery ascends almost in the 
vertically from its origin to the carotid canal, and is in con- 
tact with the pharynx on its inner side. Its depth from the 
surface varies like the external carotid; and the line of the 
digastric muscle may be taken as the index of this difference. 

Thus, below that muscle the internal carotid is superficial in where tt 
the anterior triangular space, being covered only by the ical be 
common teguments, fascia, and platysma ; and is on the same 

level as the external carotid, though outside it. But above but deep. 
that muscle the vessel is placed deeply beneath the external potas 
carotid artery and the parotid gland, and is crossed by the 
stylo-glossus and stylo-pharyngeus muscles with the stylo- 

hyoid ligament, by the glosso-pharyngeal nerve and its 
branches, and by the pharyngeal branch of the vagus nerve. 
Whilst in the neck the internal carotid lies on the rectus peune 
capitis anticus major muscle, which separates it from the colli, © 
vertebra, also on the superior laryngeal and sympathetic 
nerves. Accompanying the artery is the internal jugular with ine 
vein, which is placed on the outer side, and between these jugular 
two vessels is the pneumo-gastric nerve. This part of the vagus. 
artery remains much the same size to the end, and usually 

does not furnish any branch. 

Part in the temporal bone.—In the carotid canal the tor- cea 
tuous course of the vessel commences. Following the wind- temporal 
ing of its canal, the artery first ascends in front of the 
cochlea and tympanum ; next it is directed forwards almost 


horizontally, and lastly turns upwards into the skull opposite 
H 2 
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Sur- ., the foramen lacerum medium basis cranii. The ascending 
bysym- branches of the sympathetic nerve surround the carotid 


pathetic. 
artery in the temporal bone. 
Third The cranial part of the artery is described with the base 
part. 
of the skull (see p. 19.). 
Internal The INTERNAL JUGULAR VEIN is a continuation of the 
ven lateral sinus of the skull, and extends from the foramen 
he ta in- Jacerum jugulare to the sterno-clavicular articulation. At 
subela- the lower part of the neck it has been seen to join the sub- 
clavian, to form the innominal vein (p. 67.). As far as the 
thyroid cartilage this vein accompanies the internal carotid, 
1s but below that point the common carotid artery, and is 
of caro. placed on the outer side of both. Its position to the artery 
’ is not equally close in all its extent, for near the skull there 
is a small interval between them, containing the eighth and 
ninth nerves, and at the lower part of the neck there is 
a still larger intervening space, in which is found the pneu- 
mogastric nerve. The size of the vein remains much the 
andis same till near the os hyoides, where it is suddenly increased 
Sranehes by the addition of those branches of the head and neck, cor- 
oe yoke responding to the branches of the external carotid artery, 
that do not join the external jugular vein. The following 
branches open into the internal jugular, viz. the facial, 
lingual, thyroid (superior), occipital, and pharyngeal; and 
at the lower part of the neck it receives the middle thyroid 
vein. 
Peculiar-  Peculiarities in the carotid.— The length of the internal carotid ves- 
pele sel varies in a given number of bodies, both from difference in the 
length of the neck, and in the point of division of the common carotid 
direc- trunk. The direction of the vessel may be very tortuous instead of 
bata being straight. It has been already said (p. 59.) that the internal 
gin ofthe carotid may arise from the arch of the aorta; and further, the vessel 
Shims may be absent from the neck.—(Quain.) 


Ascend- ‘The ascending pharyngeal artery is a long slender branch of the 
ye Pat external carotid, which arises near the commencement of that 
artery vessel. Directed upwards on the spinal column, between the inter- 
nal carotid and the pharynx, the artery becomes tortuous near the 
skull, and divides into branches for the pharynx and the cranium. 


ends In the neck the artery gives small branches to the surrounding 


a ae 
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parts, viz. the muscles on the vertebree, the nerves, and the lym- near ' 
phatic glands; and other branches anastomose with the ascending ““">™ 
cervical artery. 

The meningeal branch enters the cranium through the foramen lace- a branch 
rum medium basis cranii, and is distributed to the meninges of the middle niweet 
fossa of the skull. 

The pharyngeal branch, which is larger than the preceding, turns glee” 
inwards to the pharynx, and dividing into several twigs, supplies the pharynx 
muscular structure of the pharynx, the soft palate, and the Eustachian > outatds 
tube. The size of this branch depends upon that of the inferior pala- 


tine branch of the facial artery. 


The vein corresponding to the pharyngeal artery receives Its vein. 
branches from the cranium and the pharynx, and ends in the inter- 
nal jugular vein. 


Dissection of the eighth nerve.—By the time the student ais 
has arrived at this stage of the dissection, it generally is not con cern= 
possible for him to trace the very minute filaments of the eighth 


eighth nerve in the foramen lacerum of the skull. The dis- 
sector is therefore recommended to omit, for the present, all 
the paragraphs marked with an asterisk. Afterwards, if a 
fresh piece of the skull can be obtained, in which the nerves 
have been hardened by spirit, and the bone softened by acid, 
the dissector may return to the examination of the parts he 
now passes over. 


* In the foramen lacerum.—Supposing the dissection of the inter- Dissec- 
= tion to 


nal carotid to be made as it is described at page 98., let the student open 
cut across with care the jugular vein near the skull, and the inter- aes 
nal carotid, if it is necessary. Let him then remove, bit by bit, 

with the bone forceps, the ring of bone that bounds externally the 
jugular foramen, proceeding as far forwards as the crest of bone 
between the foramen and the aperture of the carotid canal. Be- 

tween the ring of bone and the coat of the jugular vein is the 

small auricular branch of the pneumo-gastric nerve, which is di- 

rected backwards to a foramen near the styloid process. 

* First trace the pheumo-gastric and spinal accessory nerves Follow 
through the canal by opening the fibrous sheath that surrounds pastrie’ © 
them. On the pneumo-gastric is a small ganglion, from which 20" ?* 
filaments are to be sought passing to the spinal accessory nerve, C¢Ssory 
and to the ascending branch of the upper cervical ganglion of the ren 
sympathetic ; the auricular branch, before referred to, also takes 
origin from this ganglion. 
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after- 
wards, 
glosso- 
pharyn- 
geal 


and its 
branch- 
es. 


Dissec- 
tion of 
the 
nerves 
in the 
neck. 


Eighth 
nerve 


consists 
of the 
three 
follow- 
ing 
trunks: 


Glosso- 
pharyn- 
geal 
nerve ; 


has two . 
ganglia 
in fora- 
men 
lacerum 
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* Now follow the glosso-pharyngeal nerve through the foramen, 
and break away any bone that overhangs it. ‘This nerve presents 
two ganglia as it passes from the skull: one (jugular) near the 
upper part of the tube of membrane that contains it, the other 
much larger (petrous) is placed at the lower border of the petrous 
portion of the temporal bone. From the lower one seek a filament 
of communication with the sympathetic in the neck ; also Jacob- 
son’s nerve, that enters an aperture in, or on one side of the crest 
of bone between the jugular foramen and carotid canal. Some- 
times there will exist a filament of the lower ganglion to join the 
auricular branch of the pneumo-gastric, and another to the upper 
ganglion of the pneumo-gastric nerve. 

Below the foramen of exit from the skull, the eighth nerve is 
sufficiently exposed by the dissection of the internal carotid to 
examine its branches in the neck, with the exception of the inferior 
laryngeal nerve. But the connections between the eighth, ninth, 
sympathetic, and first two spinal nerves should be traced out near 
the skull. Taking the pneumo-gastric nerve, it will be found to 
swell into a large oval body (lower ganglion), which is closely 
united with the ninth nerve, and is connected by branches with the 
other nerves. The spinal accessory nerve will likewise be found to 
give a communicating offset to the pneumo-gastric nerve, close to 
the skull. The ninth nerve communicates also with the sympa- 
thetic and spinal nerves. Lastly, the student should trace the 
recurrent branch from the lower part of the neck to the larynx. 


The EIGHTH CRANIAL NERVE consists of three distinct 
trunks, viz. glosso-pharyngeal, pneumo-gastric, and spinal 
accessory, which leave the cranium by the foramen lacerum 
jugulare (p. 18.). Outside the skull these nerves take different 
directions according to their destination; thus the glosso- 
pharyngeal is inclined inwards to the tongue and pharynx; 
the spinal accessory passes backwards to the sterno-mastoid 
and trapezius muscles ; and the pneumo-gastric nerve descends 
to the thorax and the abdomen. 

A. The GLOSsO0-PHARYNGEAL NERVE is the smallest of the 
three trunks, and in the jugular foramen is somewhat in 
front of the other two; it lies in a groove in the lower 
border of the petrous part of the temporal bone. In the 
aperture of exit, the nerve is marked by two ganglionic 
swellings, the upper one being the jugular, and the lower 
one the petrous ganglion. 
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After the nerve has quitted the foramen it comes forwards in the 
between the jugular vein and carotid artery, and crossing oe 
inwards over the artery, reaches the lower border of the 
stylo-pharyngeus muscle. At this spot the course of the courses 
nerve becomes almost transverse in its direction to the pha- edbens 
rynx, lying over the stylo-pharyngeus, and forming an arch and 
across the side of the neck, above the superior laryngeal 
nerve. Finally the nerve enters beneath the hyo-glossus 
muscle, and ends in branches to the pharynx, the tongue, 


and the tonsil. 


Ganglia.—The jugular ganglion (gang. superius) is of very small Its upper 
size, and is situate at the upper part of the osseous groove that 
contains the nerve. It occupies the outer part of the glosso-pha- 
ryngeal trunk, and includes only some fibres of the nerve. The ana 
petrosal ganglion (gang. inferius) is much larger than the preceding, i 
and encloses all the fibrils of the nerve. This ganglion is placed in !- 
a hollow in the lower border of the temporal bone, and from it 
arise the branches that unite the glosso-pharyngeal with the other 


nerves. 


The branches of the elosso-pharyngeal are classed into Branch- 
those connecting it with other nerves at the base of the i 
skull, and those that are distributed in the neck. 

Connectiné Brancues.— These arise chiefly from the uniting 
petrosal ganglion, and in this set is the tympanic nerve. oft 

1. * A filament ascends from the sympathetic nerve in the neck to join roe 
the petrosal ganglion ; and sometimes there is a filament given from this and va- 
ganglion to the auricular branch of the vagus, as well as to the upper °"” 
ganglion of that nerve. 

2. * The tympanic branch (nerve of Jacobson) enters the aperture in beeps. 
the ridge of bone situate between the jugular and the carotid foramen, pathetic, 
and ascends by a special canal to the inner wall of the tympanum, 
where it ends in branches. Its distribution is given with the anatomy 
of the ear. 

3. Connecting branch of the facial nerve.— This pierces the digastric oF S 
muscle, and joins the trunk of the glosso-pharyngeal, below the petrosal cial ; 
ganglion. 


BRANCHES OF DISTRIBUTION. — In the neck the branches reeks 


are furnished chiefly to the tongue and the pharynx, but they 
are also united with other nerves. 


~ 1. Carotid branches surround the artery of that name, and com- Sih 
u 4 
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municate on it with the pharyngeal branch of the vagus and with 
the sympathetic nerve. 

stylo- 2. Some muscular branches enter the stylo-pharyngeus whilst the 

geus, nerve is in contact with it. 

pharynx, 38. Branches to the pharynx form the pharyngeal plexus by 

ear uniting with nerves from the sympathetic and vagus. This plexus 

vlexus, is opposite the middle constrictor, and branches are furnished by 
it to the muscles and the mucous membrane of the pharynx, 
between the tongue and the hyoid bone. 

Gone The tonsillitic branches supply the tonsil and the soft palate. 

On the former they form a kind of plexus (circulus tonsillaris). 

aiid the 5. Lingual branches.—The terminal branches of the nerve supply 
the root, and the surface of the posterior part of the tongue. The 
distribution of these is described with the tongue. _ 


Vagus B. The PNEUMO-GASTRIC NERVE (vagus nerve) is the largest 
nm” of the three trunks of the eighth cranial nerve, and occupies 
in fora the same sheath of dura mater as the spinal accessory. In 
cerum, the foramen it has a distinct ganglion (gang. of the root), to 
‘which the spinal accessory nerve is united. 
and in When the nerve has escaped from the foramen, it receives 
theneck, » branch from the spinal accessory, and swells into a large 
ganglion (gang. of the trunk). Here the nerve lies between 
the carotid artery and the jugular vein, and communicates 
with the several nerves at this part. To reach the thorax 
coursing the vagus descends almost vertically between the internal 
thorax. jugular vein and the internal and common carotid arteries, 
and enters that cavity on the right side, by crossing over the 


subclavian artery. 
One| Ganglia.— The ganglion of the root (gang. superius) Is of a 
yen greyish colour, and in texture is like the ganglion on the posterior 
zamen» root of the spinal nerves. The small branches of the vagus in the 
foramen lacerum come from this ganglion. The ganglion of the 
pe trunk (gang. inferius) is cylindrical in form, is reddish in colour, and 
is nearly an inch in length. It communicates with the hypo-glossal, 
spinal, and sympathetic nerves. All the fibres of the trunk of the 
nerve are not surrounded by the ganglionic substance, for those 
derived from the spinal accessory nerve pass by the ganglion with- 
out being inclosed in it. 


Branch- ‘The same arrangement may be made of the branches of 
Z the pneumo-gastric in the neck, as was adopted for the 
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branches of the glosso-pharyngeal, viz. into those uniting it 

with other nerves and those that are distributed to parts. 
ConnectinG Brancnes.— Branches of communication to unite 

arise both from the ganglion of the root and that of the olen 

trunk of the nerve. 


* a. From the ganglion of the root.— One or two short filaments vies 
pina 


unite this ganglion with the spinal accessory nerve. Another filament aecesso- 
of the sympathetic nerve in the neck enters the ganglion; and occa- Pathotic, 
sionally there is a filament to join the lower (petrosal) ganglion of the eohd 
glosso-pharyngeal nerve. ryngeal ; 

* The auricular branch traverses the substance of the temporal bone, with fa- 
communicating in it with the facial nerve, and reaches the outer ear, cofeniar 
on which it is distributed. This little nerve arises from the ganglion, P'@™¢3 
and crosses the jugular fossa to enter an aperture near the root of the 
styloid process. Its farther course to the outer ear will be described 
with the anatomy of the ear. 

* 6. From the ganglion of the trunk.— This ganglion is connected with 
intimately with the hypo-glossal nerve, and branches pass between it Seaton 
and the ganglion of the sympathetic, and between it and the loop of the {i 
first two cervical nerves. The pneumo-gastric and spinal accessory ner pnt 
trunks are connected also by a fasciculus above the ganglion. oa ac- 

cessory. 


BRANCHES OF DistRIBUTION.— These branches arise from Branch- 
the inner side of the nerve, and are directed to the middle line, pate 
to supply the pharynx, the larynx, and the heart. 


1. The pharyngeal branch is an offset from the upper part of the pharynx, 
ganglion of the trunk of the pneumo-gastric, which terminates, as 
the name expresses, in the pharynx. The nerveis directed inwards and join 
over the internal carotid artery, and joins the branches of the ye 
glosso-pharyngeal nerve on that vessel. Finally it courses to the & 
side of the middle constrictor muscle, and communicates with 
branches of the glosso-pharyngeal, superior laryngeal, and sympa- abst 
thetic nerves, to form the pharyngeal plexus of the same side. plexus. 
2. The superior laryngeal nerve is much larger than the preceding Shae 
branch, and arises from the middle of the ganglion of the trunk of 
the vagus. From this spot the nerve inclines obliquely inwards 
beneath the internal carotid artery, and reaches the larynx opposite 
the interval between the hyoid bone and the thyroid cartilage. The 
nerve then perforates the thyro-hyoid membrane, and is distributed 
to the mucous membrane of the larynx. (See “Larynx.”) In Sap aie 
the neck it furnishes the following branch to the external laryngeal and 
muscles and the thyroid body. 


a. The external laryngeal branch arises in the neck, beneath the inter- a branch 
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outside nal carotid artery. Taking a course similar to the superior laryngeal 
larynx nerve, but below it, this small branch reaches the side of the larynx, 
aed and gives offsets to the pharyngeal plexus. Finally the nerve is con- 
and thy- tinued beneath the sterno-thyroideus, to supply the crico-thyroid muscle 
ae: and the thyroid body. Near its origin this branch communicates with 
the sympathetic nerve (superficial cardiac branch). 
Branch- 3. Cardiac branches.—Some small cardiac nerves arise from the 
she tp pheumo-gastric at the upper part of the neck, and join branches 
at upper (cardiac) of the sympathetic. At the lower part of the neck on 
and low- ° ° : : : * 
erpartof each side there is a single cardiac nerve; that of the right side 
neck- enters the chest, and joins one of the deep nerves of the heart 
from the sympathetic; and on the left. side the corresponding 
nerve terminates in the superficial cardiac plexus of the thorax. 
pee S The inferior laryngeal or recurrent nerve of the right side 
tola- leaves the pneumo-gastric trunk opposite the subclavian artery, 
and winding round that vessel takes an upward course in the neck 
ends to the larynx. To reach its destination, the nerve ascends beneath 
In mus- 
clesin the common carotid and inferior thyroid arteries, and then between 
mierio®« the trachea and the oesophagus. At the larynx it enters beneath 
the ala of the thyroid cartilage, and it will be afterwards followed 


Ithas into the interior. The following branches arise from it : — 


branches a. Some cardiac branches leave the nerve as it turns round the subcla- 


to heart, vian artery ; these enter the thorax, and join the cardiac nerves of the 
sympathetic. 
to trae b. Muscular branches spring from the recurrent nerve whilst it lies 


chea, _,. between the trachea and the cesophagus, and are distributed to both those 


phagus. tubes. Near the larynx also some filaments are furnished to the inferior 
constrictor muscle. . 


Left re- On the left side of the body the recurrent nerve arises in the 

nerve. thorax, opposite the arch of the aorta, around which it turns. In 
the neck its position is between the trachea and the cesophagus, as 
on the right side. 

Spinal °C, The SPINAL ACCESSORY NERVE passes through the fora- 


sory in men lacerum, in close contact with the pneumo-gastric, to 
which it is united, but it is not marked by any ganglion 
while in the foramen. 

andbe- After leaving the foramen, the nerve gives an offset to the 

tow trunk of the pneumo-gastric, and takes a backward course 

crosses through the sterno-mastoid muscle, and across the side of the 

reek neck to the trapezius muscle. At first the nerve is some- 


ius. what concealed by the jugular vein, but it then passes either 
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over or under that vein to take the course above indicated. 
The connections and distribution of the nerve beyond the 
sterno-mastoideus have been already examined. 
This nerve furnishes chiefly muscular offsets, its branches Branch- 
es join it 
of union with other nerves being but few. 


Connecting branches.—* In the jugular foramen the nerve is united by to vagus 
two filaments with the ganglion of the root of the vagus. ni a 
Below the foramen a fasciculus passes from this nerve to the pneumo- and to 

gastric; it is continued over the ganglion of the trunk of the vagus, tale 
and then becomes blended with that nerve, furnishing offsets to each eben? 


muscular branch of the vagus, according to Bendz. 


The branches of distribution are supplied to the sterno- Stplles 
mastoid muscle and the trapezius. 

The HYPO-GLOSSAL or NINTH NERVE, after passing from Ninth 
the cranium by the anterior condyloid foramen, lies deeply a 
beneath the internal carotid artery and the jugular vein. It 
then comes forwards between the vein and the artery, turn- 
ing round the outer side of the vagus, to which it is closely 
united. The nerve next descends in the neck, and becomes racine 
superficial below the digastric muscle, in the avterior trian- tek 
gular space. From this spot the nerve is directed inwards 
to the tongue and its muscles. 

The branches of this nerve are furnished to the muscles Branch- 
on the fore part of the neck, and to the muscular substance of i Ne 
the tongue; but there are also some branches connecting it 


with other nerves near the skull. 


Connecting branches. —Near the skull the hypo-glossal is connected by the va- 
branches with the vagus nerve, and the two are sometimes almost in- °"” 
separably united. 

Rather lower down the nerve has connecting branches with the sym- ere 


tic, 
pathetic, and the loop of the first two spinal nerves. sad spi- 


nal, 
The branches of distribution are included in the descrip- ae 
tion of the dissection of the neck, the submaxillary region, muscles. 


and the tongue. 


Dissection. — Remove the cellular membrane from the small Dissec- 
rectus capitis lateralis muscle, between the transverse process of ire 
the atlas and the base of the skull. At its inner border seek the 
anterior branch of the first cervical nerve, which joins in the loop 
of the atlas. 
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predic The RECTUS CAPITIS LATERALIS is a small thin muscle, 


isbe- Which is analogous to an inter-transverse muscle. It arises 


skulland from the upper part of the transverse process of the atlas, 


t ica e e . e . . . 
verse. and is inserted into the jugular eminence of the occipital 


Tr e . 
Frfret. Done, close behind the foramen lacerum. On the anterior 
verte- ° . . ° ° 
bra. Surface rests the jugular vein ; and the posterior is in contact 


with the vertebral artery. To the inner side is the anterior 
branch of the first cervical nerve. 


Dissec- Dissection. — Trace backwards now the anterior branch of the 
’ first cervical nerve to its ganglion. For this purpose divide the 
rectus lateralis muscle, observing the branch of nerve to it; then 
cut off the end of the transverse process of the atlas, and remove 
the vertebral artery, so as to bring into view the anterior part of 

the suboccipital nerve. 


Rim The anterior division of the first, or sub-occipital nerve, 
nerve is a slender nerve that arises in the common trunk on the 
arch of the atlas. From that origin it is directed for- 
a sn wards on the atlas, beneath the vertebral artery, to the inner 
side of the rectus lateralis. Here the nerve bends down in 
front of the transverse process, and forms a loop by uniting 
tes a with the second cervical nerve. Branches pass between this 
second. loop and the vagus, ninth, and sympathetic nerves. As the 
nerve passes forwards, it supplies the rectus lateralis muscle, 
Branch- and sends a filament along the side of the vertebral artery. 
Sympa- SyMPATHETIC Nerve.—In the neck, the sympathetic 
thetic . 3 ° f : 
nerve in nerve consists of a gangliated cord, on each side, which lies 
neck close to the vertebral column, and is continuous with the 
sel hg similar cord in the thorax. On this part of the nerve are 
three ganglia; one near the skull, another on the neck of 
the first rib, and a third midway between the two ; these are 
named respectively superior, middle, and inferior ganglion. 
From the ganglia proceed some branches that are connected 
with the spinal and most of the cranial nerves, and other 
branches that are distributed to viscera. 
aa sae Besides the ganglia before mentioned, there are other 
on fifth ganglionic masses in connection with the three trunks of the 
fifth nerve, that communicate with the sympathetic nerve. 
Neale’ Dissection. —'To dissect the branches of the sympathetic nerve 
requires greater care than is necessary in following the white-fibred 
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nerves, for they are softer, more easily torn, and generally of upper 
smaller size. In the neck the ganglia and their branches are {on°" 
already partly exposed, and will therefore require only the follow- 

ing dissection to bring them into view : —the carotid artery and 
jugular vein being already cut through, the upper ganglion will be 
seen by raising the trunks of the eighth and ninth nerves, and 
cutting through the branches that unite these to the loop of the 
atlas. If it is thought necessary, the two cranial nerves may be 

cut through close to the skull. The several branches of the 
ganglion should be traced upwards, inwards, and outwards. 

The dissector has exposed the middle ganglion on or near the Middle 
inferior thyroid artery, and he now has to trace out its branches. 

To obtain a view of the inferior ganglion, the greater part of the and in- 
first rib is to be taken away, and a part of the subclavian artery is ae 
to be removed, without, however, destroying the fine nerves that "°™ 
pass over it. Of course the clavicle is supposed not to be in posi- 
tion. The ganglion is found on the neck of the first rib. its 
branches are large, and easily followed to the vertebral artery, the 
spinal nerves, and the thorax. 


A. The SUPERIOR CERVICAL GANGLION is the largest of the superior 
cervical ganglia, and is of a reddish grey colour. Of a fusi- lion is 
form shape, it is of the length of two cervical vertebra skull, 
(second and third), and is placed on the rectus capitis anti- 
cus major muscle, beneath the carotid artery and the cranial beneath 
nerves in connection with it. Branches either connect the “°"™ 
ganglion with other nerves, or are distributed to the blood- 
vessels, the pharynx, and the heart. 

CONNECTING BRANCHES unite the sympathetic both with Branch- 
the spinal and the cranial nerves. ea 


a. With the spinal nerves.—-The four highest spinal nerves have with 
branches of communication with the upper ganglion of the sympathetic. sheet 
But the branch of the fourth spinal nerve may come from the cord 
connecting the upper ganglion to the next. 

b. With the cranial nerves.—Near the skull the trunks of the -eighth with 
(its lower ganglion) and ninth nerves are joined by branches of the pcpeB 
sympathetic. In the foramen lacerum both the petrosal ganglion of the Late 
glosso-pharyngeal and the ganglion of the root of the vagus receive skull, 
small filaments, one to each, from an ascending branch of the ganglion. 

Other communications are formed with cranial nerves by means of and with 


the offset continued upwards from the ganglion into the carotid canal. eeakuly 


BRANCHES OF DISTRIBUTION. — This set of branches is Branch- 
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esare more numerous than the preceding, and the nerves are of 
sent . 
larger size. 


Hides 1. Branches of bloodvessels (nervi molles). ‘These nerves pass 
carotid, tothe external carotid artery, and ramify on its branches, forming 
plexuses on the vessels, which have the same name as the arteries 
they surround. Some small ganglia are occasionally found on 
forming these ramifying branches. By means of the plexus on the facial 
ae artery the submaxillary ganglion receives its branch of the sym- 
Xai pathetic; and through the plexus on the internal maxillary artery 
the otic ganglion is supplied with a similar branch. 
tointer- With these nerves may be described another offset of the gan- 
nal ca- : . : . ° 
rotid,  glion to the internal carotid artery and its branches. This offset 
ascends from the upper part of the ganglion, of which it appears to 
be a continuation. Near the skull it divides into two parts that 
enter the carotid canal with the artery, one on each side of it, and 
which end in secondary plexuses on the ophthalmic and cerebral branches. 
‘al ‘Lhe communications and plexuses that these nerves form in their 
nerves + course to the base of the brain are described at p. 19. 
topha- 2, The pharyngeal nerves pass inwards to the side of the pharynx, 
a hei : where they join the other pharyngeal branches of the eighth cranial 


nerve in the pharyngeal plexus. 


pee 3. Cardiac nerves.—The cardiac nerves enter the thorax 
to join in the cardiac plexuses of the heart. There are three 
cardiac nerves on each side, viz. superior, middle, and infe- 
rior, each taking its name from the ganglion of which it is 
an offset. 


nes ik The superior or superficial cardiac nerve of the right side 
deep continues through the neck, behind the sheath of the carotid 
aa vessels, and enters the thorax beneath, or in front of the subclavian 

artery. In some bodies this nerve ends in the neck by joining one 
joins _ Of the other cardiac nerves. In the neck the nerve is connected 
ot. With the cardiac branch of the vagus, the external laryngeal nerve, 


and the recurrent nerve. 


Midie  B. The MIDDLE CERVICAL GANGLION (gang. thyroideum) 

gang- : ee : ; 

lion. is of small size, and is situate opposite the fifth cervical ver- 

situa- tebra, usually on or near the inferior thyroid artery. It is 
of a roundish shape, and lies beneath the great cervical 
vessels. Its branches are the following :— 


Isjoined Connecting branches with the spinal nerves pass outwards and sink 
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between the borders of the longus colli and anterior scalenus to join ¢¢ spinal 
° . nerves 
the fifth and sixth cervical nerves. f 


Branches of distribution. — These consist of nerves to the and gives 
offsets, 


thyroid body, together with the middle cardiac nerve. viz. 


L. The thyroid branches ramify around the inferior thyroid thyroid — 
artery, and end in the thyroid body; they join the external laryn- es ao 
geal and recurrent laryngeal nerves. 

2. The middle or great cardiac nerve descends to the thorax anda 
across the subclavian artery; its termination in the cardiac cite 
plexus will be seen in the chest. In the neck it communicates 


with the upper cardiac and recurrent laryngeal nerves. 


C. The INFERIOR CERVICAL GANGLION is irregular in shape, Inferior 
and occupies the interval between the first rib and the trans- eee. 
verse process of the last cervical vertebra, its position being 
internal to the superior intercostal artery. Oftentimes it is abe 
extends in front of the neck of the rib, to join the first swel- first rib, 
ling of the knotted cord in the thorax. One or two filaments 
likewise connect these ganglia around the trunk of the sub- 
clavian artery, and supply filaments to that bloodvessel. Branch 
The branches of this ganglion are very similar to those of biooa- 
the other ganglia. ye en 
_ a. Connecting branches join the last two cervical nerves. Other ana 
nerves accompany the vertebral artery in its canal, forming a plexus pat 
(vertebral) around it, and communicate with the spinal nerves as high 
as the fourth. 

b. Only one branch of distribution, the inferior cardiac nerve, and one 
issues from the lower ganglion. It lies beneath the subclavian pe hed 
artery, where it joins the recurrent laryngeal nerve, and then P!¢*"* 
enters the thorax to terminate in the deep cardiac plexus behind 
the arch of the aorta. 


a 


Section X. 
LEFT SIDE OF THE NECK. 


In the dissection of the left half of the neck, the differences Left side 
observable between it and the right side are specially to fees 
be studied. When the description of the right side will hile 


suffice, reference will be made to it. 
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Dissec- | -Dissection.—-Make tense the neck over a narrow block, as on the 

tion ot. Opposite side, and dissect out the anterior triangle and the anterior 

triangle part of the neck. Use the description of the right side for both 
those regions, and for the examination of the sterno-mastoid and 
the small lower hyoid muscles. 

alae al is Next take the scaleni muscles, and the subclavian vessels. 

subcla- The dissection of the vessels on the right side will serve for those 

tery. on the left, except that the student will meet on the left side 
with the thoracic duct. This little tube will be seen in connection 
with the part of the artery internal to the scalenus muscle, and 
afterwards to cross in front of the scalenus to join the subclavian 


vein. On this side, too, the clavicle may remain articulated. 


Subela- ‘The LEFT SUBCLAVIAN ARTERY arises from the arch of the 
tery aorta, in place of the innominal artery, and ascends thence, 
ers ROY eT the first rib, in its course to the upper limb. With 
— this difference on the two sides in the origin of the sub- 
ees clavian, the one vessel beginning opposite the sterno-clavi- 
cular articulation, the other in the thorax, it is obvious that 
the length and connections of the part of the artery on the 
inner side of the scalenus must vary much on opposite sides. 
in the First part.— The part of the artery internal to the ante- 
sritvex: rior scalenus is much longer on the left than the right side, 
“ent. and is almost vertical in direction, instead of being horizon- 
tal, like its fellow vessel. Moreover it is deeply placed in 
the neck, near the spine and the cesophagus, and does not 
rise so high above the first rib as the right subclavian. 
pena Between the artery and the surface are the same parts as 
with sur- COVer the right vessel, viz. the common teguments and deep 
ingparts. fascia, with the sterno-mastoid, hyoid, and thyroid muscles. 
Behind the vessel is the longus colli muscle, with the infe- 
rior ganglion of the sympathetic. To the inner side are the 
cesophagus and thoracic duct; and the pleura is in contact 
with the anterior and outer parts. 
ee The pneumo-gastric nerve is in connection with this part of 
the artery, but its position is parallel to the vessel instead of 
and in- Across it, as on the right side. The internal jugular vein, 
jugular | in like manner, is parallel to the artery for a short distance, 
and superficial to it. Accompanying also the subclavian 
artery are the cardiac branches of the sympathetic, which 


course along the side of the vessel to the chest. 


LEFT SIDE OF THE NECK. 113 


The second and third parts of the artery, viz. beneath Rest of 
and beyond the scalenus, are the same as on the right side. evan 
The branches of the artery resemble so closely those of Branch- 


the right side, that one description will serve for both. It tiethoso 


may be remarked that the superior intercostal of the left RS 
side is usually internal to the scalenus, instead of beneath it; 
in other words, this branch arises sooner (see p. 63.). 

The thoracic duct conveys the chyle and lymph of the Thoracic 
greater part of the body into the venous circulation. Escap- el 
ing from the thorax, between the subclavian artery and fo" . 
the cesophagus, the duct ascends in the neck as high as the 
seventh or sixth cervical vertebra. At the spot mentioned 
as its highest extent, the duct arches outwards above the 
subclavian artery, but in front of the scalenus muscle and 
phrenic nerve, to open into the subclavian vein, rather ex- and joins 
ternal to the union of this with the jugular vein. Two mae) 
valves guard the opening of the duct into the posterior part ee 
of the vein, and most commonly the upper part of the duct 
is divided. 

Examine next the brachial and cervical plexuses, using the spinal 
description of the right side, p. 68. rea 

Between the common carotids of opposite sides there is also Differ- 


nce 1n 


a difference, like that between the right and left SAbGlAvian Shots of 
arteries; for on the left side the vessel arises separe ately | fettea- 
from the arch of the aorta, and is, therefore, deep in the chest 
and longer than the right. The part of the artery between 

its origin and the upper piece of the sternum will be seen in 

the dissection of the thorax. 

Beyond the sterno-clavicular articulation the vessels on In the 
both sides so nearly resemble one another that the same Beart 
description will serve for the two (p.71.). It must be re- same 
membered, however, that on the left side the jugular vein my. 
and the pneumo-gastric nerve are much nearer to the accom- 
panying artery than on the right side; indeed, the left vein 
commonly overlays the artery at the lower part of the neck. 

The THYROID BODY is a soft reddish mass, situate on the ata 
sides of the upper part of the trachea. It consists of two consists 
lobes, one on each side, which are united across the front of 1 Poe 
_ the windpipe, opposite the second and third rings, by a epoca! 
I 


Fe 
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across narrow piece, half an inch in depth (isthmus). Each lobe is 

mv" somewhat conical in shape, with the smaller end upwards, and 

Connec- is about two inches in length. It is interposed between the 
sheath of the common carotid artery and the windpipe, where 
it is covered by the sterno-thyroid, sterno-hyoid, and omo- 

extent ofhyoid muscles. The extent of the lobe depends upon the 
variations in its size, but commonly the lateral piece reaches 
as high.as the ala of the thyroid ¢artilage, and as low as the 
sixth ring of the trachea. 

Accessoe rom the upper part of the thyroid body, but most com- 

or pyra- monly from the left lobe, there is occasionally found a conical 

mid. ° ° : : . 
piece (pyramid) ascending towards the hyoid bone, to which 
it is connected by a fibrous band. Sometimes this part is 
attached to the hyoid bone bya slip of muscle (levator 
glandule thyreoidee of Scemmerring). 

Weight This body is of a brownish red or purple hue, and weighs 
from one to two ounces. Its size is larger in the woman 
than in the man. No excretory tube has been found attached 
to it. 

Nodis- Structure. — The thyroid body is not provided with a distinct 

capella capsule, but is surrounded by cellular tissue, that projects into its 
substance and divides it into masses. 

Consists ‘The substance of the gland consists of spherical or elongated vesi- 

oh gene cles, which vary in size, some being as large as the head of a small 
pin, and others only ~3, of an inch. These vesicles are simple 
sacs, containing a yellow fluid with nuclear bodies. Capillary 
vessels and areolar tissue connect the vesicles together into small 


er] masses or lobules, the size of the little finger nail. On cutting into 
yellow the gland a viscid yellowish fluid escapes. . 
Blood-  Bloodvessels. —'The arteries to the thyroid body are two on each 


vessels. side (superior and inferior thyroid), and occasionally there is an 


Supe! additional branch (lowest thyroid), of the innominal artery. The 


forge.” branches of the external carotid (superior thyroid) ramify chiefly 


cherie on the anterior aspect; while those from the subclavian (inferior 


roidar- thyroid) pierce the under surface of the thyroid body. A very 
teries. ° ‘ ° . - 

free communication is established between all the arteries. The 
veins are also large and numerous; they are superior, middle, and 
inferior thyroid on each side. The first two have been traced to 
Inferior the internal jugular vein. The inferior thyroid vein issues from 
orm a 


plexus the lower part of the thyroid body, and descends on the trachea, 


trachea, the two forming a plexus on that tube beneath the sterno-thyroid 


Veins. 
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muscle; the right vein joins the superior cava, and the left enters 
the innominal vein. 


The TRACHEA, or air tube, is continued from the larynx Trachea 
to the thorax, and ends by dividing into two tubes (bronchi), 
one for each lung. It occupies the middle line of the body, lies in 
and extends from the fifth cervical to the third dorsal ver- thorax.” 
tebra, measuring about four inches and a half in length, and 
nearly one in breadth. ‘The front of the trachea is rounded, Form. 
and its cavity is always pervious, in consequence of the ex- 
istence of firm cartilaginous bands in the anterior wall, but 
at the posterior aspect the cartilages are absent, and the 
tube is flat and muscular. 

The cervical part of the trachea is very moveable, and Cervical 
has the following relative position to the surrounding parts. ohare 
Covering it in front are the small muscles from the sternum muscles 
to the hyoid bone, with the deep cervical fascia: beneath the 
muscles is the plexus of veins (inferior thyroid), and near 
the larynx is the isthmus of the thyroid body. Behind the 
tube is the cesophagus, with the recurrent nerves. On each and 
side are the common carotid artery and the thyroid body. eter 

The @sopuacus, or gullet, reaches from the pharynx to Gsopha. 
the stomach. It commences, like the trachea, opposite the 
fifth cervical vertebra, and ends opposite the tenth dorsal es 
vertebra. In length it measures about nine inches. This thorax. 
tube reaches through part of the neck, and through the 
whole of the thorax, and occupies, for the most part, the 
middle line of the body. 

In the néck its position is behind the trachea, but near the bres 
thorax it projects to the left side, beyond the air tube, and 
comes into connection with the thyroid body and the thoracic 
duct. Behind the cesophagus is the longus colli muscle; and and con- 
on each side is the common carotid artery, the proximity of 
the left being greatest, because of the projection of the ceso- 
phagus towards the same side. 

Let the dissector examine next the digastric and stylo-hyoid Muscles 
muscles with the hypo-glossal nerve ; also the trunk of the external nerett 
carotid, and its following branches, viz. superior thyroid, facial, (e-ior 
occipital, posterior auricular, and superficial temporal. The de- *™s!¢' 
scription of the right side may be used for these parts, p. 72. 

I2 
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Pterygo- The dissector is not to examine the pterygo-maxillary or 


meee sub-maxillary regions on this (the left) side of the neck, 
sions to because the proceeding would interfere with subsequent dis- 
be omit- ° : : : 
ted. sections. Before learning the pharynx he will expose on this 
side only the middle and inferior ganglia of the sympathetic 


and their branches. 


th den Dissection —To expose the two lower ganglia of the sympathetic 
sympa- and their branches, cut across the common -carotid artery at the 
thetic, lower part of the neck, and the external and internal carotid where 
they are crossed by the digastric muscle. Now remove these 
vessels with the internal jugular vein, and be careful of the sym- 
pathetic beneath them. Cut through the middle of the first rib, 
and take away the upper end of the sternum with the attached 
clavicle. Set aside the piece of bone thus obtained for the subse- 
Vig. we quent examination of the sterno-clavicular articulation. ‘The 
and low- middle ganglion will be found in the cellular membrane near the 
lia inferior thyroid artery; and the inferior one will be seen on the 
neck of the first rib, after a piece of the subclavian artery has 
been taken away. The upper cardiac nerve will be found descend- 


ing beneath the carotid sheath. 


oe The middle and inferior cervical ganglia of the sympathetic 
pathetic nerve are so similar to the corresponding ganglia of the right 
nerve. H eee “i 
side, that the same description will suffice (page 109.). 
Cosiae The cardiac nerves are three in number on the left, as on 
the right side, viz. superior, middle, and inferior, but they 


present some peculiarities. 


Upper a. ‘The superior cardiac nerve has on both sides a similar course 
in the neck; but the left in entering the chest is between the 
carotid and subclavian arteries, and parallel to them. 

“Middle. 6. The middle cardiac nerve frequently joins the next nerve, and 
passes beneath the subclavian artery to the deep cardiac plexus. 

Caged c. The inferior cardiac nerve is generally a small branch that 
enters the thorax conjoined with the preceding, and ends in the 
cardiac plexus. 


THE PHARYNX. Ti? 


Section XI. 


THE PHARYNX. 


To examine the pharynx, it will be necessary to cut 
through the base of the skull, so as to detach that part from 
the rest of the body. 


Dissection to detach the pharynx. — Remove the block from be- 7p ge. 
neath the neck, and place the head downwards, letting it stand on te phas 
the cut surface of the skull. Then divide the trachea and eso- 
phagus with the vagus and sympathetic nerves near the first rib (if 
these are not cut), and separate all from the spine as high as 
the basilar process of the occipital bone, taking care to leave un- partly 
disturbed on the left side the vessels and nerves near the skull. {v\“e. 
Afterwards let the dissector chisel through the basilar process of aciahee 
the occipital bone, between the attachment of the pharynx and the 
muscles of the spinal column, the cut being directed backwards. 

Turning upwards the inner surface of the base of the skull, the and cut 
dissector will now make the following incisions in the posterior naar 
fossa. On'the right side cut with a chisel along the line of union {9m 1" 
of the petrous part of the temporal with the occipital bone as far 
forwards as the incision across the basilar process. Also, on the 
left side, cut with the chisel through the occipital bone, internal to 
the foramen lacerum jugulare and the inferior petrosal sinus: this 
cut is to begin rather behind the foramen lacerum, and to end oppo- 
site the one on the other side. Lastly, saw through the side of the 
skull close behind the mastoid part of the temporal bone, so as to 
meet the posterior end of the cut made with the chisel. The base and then 
of the skull is now divided into two parts (one having the pharynx sen 
attached to it, the other articulating with the spine), which can be 
readily separated with a scalpel. 

The spinal column, with the piece of the occipital bone con- preserve 
nected with it, should be set aside, and kept for after examination. Pine oF 

Dissection of the pharynx.—Let the student take the anterior Fasten 
part of the divided skull, fill the pharynx with tow, and fasten it & seb 
with hooks on a, block, so that the esophagus may be pendent and “°™ 
towards him. 

On the left side of the pharynx a view may be obtained of the Dissect 
eighth, ninth, and sympathetic nerves near the skull, after the re on left 
moval of some cellular membrane, and detaching the styloid pro- ee 
cess with its muscles, 

I3 
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andmus- Afterwards, on one side, usually the right, proceed to remove 

ei ial the fascia from the muscular fibres of the constrictors, which radiate 

posite. from the side to the middle line. The margins of the two lower 
constrictor muscles (middle and inferior) should be next defined. 
Beneath the lower one, near the larynx, will be found the recurrent 
nerve ; whilst intervening between the middle and superior is the 
stylo-pharyngeus muscle, with the glosso-pharyngeal nerve. To 
see the attachment of the superior constrictor to the lower jaw 
and the pterygo-maxillary ligament, it will be necessary to cut 
through the internal pterygoid muscle. Above the upper fibres of 
this last muscle, and near the base of the skull (petrous part of 
the temporal bone) will be found.two small muscles of the palate ; 
one, tensor palati, lies between the internal pterygoid plate and the 
pterygoid muscle ; and the other, levator palati, is rather farther 
back, and of larger size. 


Pharynx ‘The PHARYNX is the upper dilated part of the alimentary 
is behind 


mouth passage, and is situate behind the mouth, nose, and larynx. 
Extent, Its extent is from the base of the skull to the cricoid carti- 
formas lage of the larynx, where it ends in the cesophagus. In form 
it is somewhat conical, with the wide part upwards and the 
length; narrower part downwards; and in length it measures about 
four inches and _a half. 
isanins The bag of the pharynx is incomplete in front, but is 
ne ed closed behind by three thin muscles, which are so arranged 
that the lower overlays the middle one, and the middle the 
upper muscle, like the disposition of scales; and the bag is 
farther completed by an aponeurotic expansion, which fixes 
it to the base of the skull. The whole is lined by mucous 
isbe. Membrane. On each side of the pharynx are the trunks of 
blood. the carotid arteries, with the internal jugular vein, and the 
cae accompanying eighth, ninth, and sympathetic nerves. Be- 
front of hind it is the spinal column, covered by the deep muscles, 
ee” —-viz, longus colli and rectus capitis anticus major. 
Aponeun- The aponeurosis of attachment is seen at the upper part of 
rosis of . 
pharynx. the pharynx, where the muscular fibres are deficient, to con- 
nect the muscular bag to the base of the skull, and to com- 
plete its posterior boundary. Superiorly, it is fixed to the 
basilar process of the occipital bone, and to the petrous part 
of the temporal bone; but inferiorly it becomes thin and cel- 


: lular, and extends between the muscular and mucous coats. 


a 
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On this membrane some ‘of the fibres of the constrictor 
muscles terminate. 

The INFERIOR CONSTRICTOR MUSCLE, the most superficial Lower 
of the muscles of the pharynx, arises from the side of the tor mus: 
cricoid cartilage, from the oblique line on the ala of the arises 
thyroid cartilage, and from the part of the last cartilage Hee 
behind that line. The origin is small when compared with and ends 
the insertion, for the fibres are directed backwards, radiating, Pree 
and are inserted along the middle line with the corresponding 
muscle of the opposite side. The outer surface of the Parts in 
muscle is in contact with the sheath of the carotid artery with ft. 
-and the muscles covering the spinal column. The lower 
border is straight, and marks the line of separation between 
the pharynx and cesophagus, whilst the upper border overlaps 
the fibres of the middle constrictor. The recurrent nerve 
enters beneath the lower border. 

The MIDDLE CONSTRICTOR MUSOLE is of the same shape as Middle 
the preceding ; that is to say, narrow in front and expanded age 
behind, Its fibres avise from the great cornu of the os ieee, 


hyoides, from the small cornu of the same bone, and from cid bone 
the stylo-hyoid ligament. From this origin the fibres radiate, jine be 
and are blended along the middle line with the other muscles. 

The surfaces of the muscle have connections similar to those 

of the preceding constrictor. The upper border is separated Connece 
from the superior constrictor by the stylo-pharyngeus muscle 

and the glosso-pharyngeal nerve, and ends on the aponeurosis 

of the pharynx near the base of the skull. The lower border 
descends beneath the inferior constrictor, and between the 

two is the superior laryngeal nerve. 

The stylo-pharyngeus muscle may be again seen with the Sie ‘ 
pharynx. Its description is given at p. 97. geus. 
The SUPERIOR CONSTRICTOR is the least marked of the Upper 
three muscles, and wants the regular or conical form. Its tor. mat 
origin is extensive, being connected with the inner surface Oe 

of the internal pterygoid plate (its lower third), with the 
pterygo-maxillary ligament, with the posterior part of the 
mylo-hyoid ridge of the lower jaw, and with the side of the \i 
tongue. ‘The fleshy fibres pass backwards and are inserted Inser- | 


into the aponeurosis of the pharynx as well as into the raphé hindas ; 
14 
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along the middle line. The parts in contact externally with 
this muscle are all the deep vessels and nerves of the neck; 
internally it is lined by the aponeurosis and the mucous 
membrane. Above the upper border, which consists of the 
fibres directed backwards from the.pterygoid plate, are seen 
the levator and tensor palati muscles. .The lower border has 
been seen to be overlaid by the middle constrictor muscle, 
The attachment to the pterygo-maxillary ligament corre- 
sponds to the origin of the buccinator muscle. 

Dissection. — Open the pharynx by an incision along its 
middle, remove from it the tow, and keep it open with hooks. A 
better view of the cavity will be obtained by partly dividing the 
occipital attachment on each side. 

The interior of the pharynx is widest opposite the hyoid 
bone, and in it the following objects are to be noticed: — 
Above are the posterior openings of the nares, which are 
separated by the septum nasi; and below them is the soft 
palate, partly closing the aperture into the mouth. By the 
side of the opening from the nose is the trumpet-shaped end 
of the Eustachian tube, one on each side. Below the soft 
palate is the opening into the mouth (isthmus faucium); and 
on each side of this is the tonsil, which is placed in a hollow 
between one prominence from the soft palate to the side of 
the tongue, and another from the same part to the back of 
the pharynx (pillars of the soft palate). Next in order 
below the mouth is the aperture of the larynx, and close in 
front of it is the epiglottis, or the valve that closes the open- 
ing during deglutition. And lowest of all is the opening 
from the pharynx into the cesophagus. 

The APERTURES into the pharynx are seven in number, 
and have the following position and boundaries : — 

The posterior openings of the nares are two in number. 
Each is of an oval form, corresponding to the shape of the 
osseous parts that bound it in the dried skull, and is lined 
by mucous membrane. The apertures are separated by the 
vomer, or the posterior part of the septum nasi. 

The Eustachian tube is a canal, partly osseous, partly car- 
tilaginous, by which the cavity of the tympanum communhi- 
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cates with the external air. Only the cartilaginous part that 
is external to the bone can now be seen. 
If the mucous membrane is removed from the naris on one cartila- 
ginous 


side, the cartilaginous part of the tube will appear to be part ae 
about an inch long. ‘It is narrow superiorly, where it is long, 
fixed to the margins of a groove between the sphenoid and the 
petrous part of the temporal bone ; and is directed downwards 
from that spot to open into the pharynx by a wide aperture hasa 
on the inner surface of the internal pterygoid plate, rather copa: 
above the inferior spongy bone of the nose. The opening in 

the pharynx is oval in form; and the inner side, which is 
larger than the outer, projects forward, giving rise to the 
trumpet-shaped mouth. This part of the tube is constructed is a bent 
of a piece of fibro-cartilage, which is bent downwards, and carte 
encloses an angular space; but inferiorly the cartilage is de- ~~ 
ficient, and the space is limited by fibrous membrane. Closely Mucous 


mem- 


united to the pterygoid plate, the tube is covered by the brane 
mucous membrane; and through it the cavity of the tym- and lines 
panum receives its mucous lining from the pharynx. ae 

The isthmus faucium is a somewhat narrowed passage be- oe 
tween the mouth and the fauces, whose size is altered by the 
elevated or pendent position of the soft palate. The space 
is bounded below by the root of the tongue; above, by the 
soft palate ; and on each side by the prominence of the ante- 
rior pillar of the soft palate. 

The aperture of the larynx is wide in front, where it is Upper 
bounded by the epiglottis, and pointed behind, between the oflae 
arytenoid cartilages. The sides are sloped from before back, ici 
and are formed by folds of the mucous membrane extended 
between the arytenoid cartilages and the epiglottis. During 
respiration, this aperture is unobstructed, but during the act 
of deglutition it is closed by the epiglottis. 

The opening into the esophagus is the narrowest part of Beata 
the pharynx, and is opposite the cricoid cartilage or the esopha- 
fifth cervical vertebra. Internally, the mucous membrane on 
of the esophagus is paler than in the pharynx; and exter- 
nally the point at which the pharynx ends is marked by a 
slight contraction, and by a change in the direction of the 


muscular fibres. 
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The sorr PALATE (velum pendulum palati) is a moveable 
structure between the mouth and the pharynx, which can 
either close the isthmus of the fauces, or cut off the passage 
to the nose, according as it is depressed or elevated. In 
the usual position of the soft palate (the state of relaxation) 
the anterior surface looks forwards, and is continuous with 
the roof of the mouth, whilst the opposite surface is turned 
to the pharynx. The upper border is fixed to the posterior 
margin of the hard palate, and joins the pharynx on the 
side. ‘The lower border is free, and presents in the centre 
an elongated pendulous part (the uvula), whilst on each side 
it is somewhat arched, forming the half arch of the palate. 
Along the middle line is a slight prominence, indicative of 
the original separation into two halves. 

The velum consists of !an aponeurosis, together with 
muscles, vessels, nerves, and mucous glands, and the whole 
is enveloped by the mucous membrane. 


Dissection.—'To expose the thin pale fibres of the azygos uvule 
muscle, raise with care the mucous membrane along the middle 
line of the soft palate, at the posterior aspect. On each side are 
the two chief muscles of the soft palate—the elevator and tensor: 
these have been partly exposed on the outside of the pharynx; but 
to follow them to their destination, take away the upper attachment 
of the pharynx on the right side, and the part of the superior con- 
strictor which arises from the internal pterygoid plate. Now the 
levator will be fully exposed by the removal of the mucous mem- 
brane covering its lower part, and the tendon of the tensor palati 
ean be followed round the hamular process of the pterygoid 
plate. The position of the Eustachian tube with respect to the 
muscles should be defined. 


Aponeurosis of the soft palate.— Giving strength to the 
velum is an aponeurosis, which is attached to the hard 
palate. This structure becomes thinner as it descends in 
the velum, and it is joined by the tendon of the tensor palati 
muscle. 

The muscues of the soft palate are four on each side,—an 
elevator and tensor, together with the palato-glossus and 
palato-pharyngeus, which act as depressors. In addition, 
there is a small central azygos muscle. 
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The AzyGos UVUL& is the most superficial muscle on the azygos 
posterior aspect of the soft palate. Occupying the middle sng 
line of the velum, the muscle consists of two narrow slips of n itddle. 
pale fibres, which arise from the spine at the posterior 
border of the hard palate, and end inferiorly in the tip of 
the uvula. 

The LEVATOR PALATI is a thick, sornittieh muscle, which is Elevator 


partly situate outside the pharynx. It arises from the under ee 


surface of the apex of the petrous part of the temporal bone, pea 

and slightly from the cartilage of the Eustachian tube. The 

fibres descend, enter the pharynx above the superior con- 

strictor, and then spread out in the soft palate, some joining 

along the middle line with those of the muscle of the oppo- 

site side. ‘This muscle rests on the Eustachian tube, and is and is 

concealed in the velum by the azygos uvule. algae 
The TENSOR vel CIRCUMFLEXUS PALATI is a thin, riband- Tensor 

like band, which is tendinous at its deep border, and is nes 

situate between the internal pterygoid plate and the ptery- 

goid muscle. The muscle arises from the slight depression arises 

(scaphoid fossa) at the root of the internal pterygoid plate, eae 

from the adjoining surface of the sphenoid bone, and from 

the outer part of the Eustachian tube. Inferiorly, the ati 

fleshy fibres end in a tendon, which is reflected round the hamular 

hamular process, and widening in the soft palate, is inserted he 

partly into a ridge on the under surface of the palate bone, 

and partly into the aponeurosis of the velum. As the and ends 

tendon winds round the bone, it is thrown into folds, and in neurosis; 

the soft palate it has a deeper position than any of the other is deeper 

muscles. The Eustachian tube is directed inwards, between others. 

this muscle and the preceding one. , 
Dissection.— The two remaining muscles will be exposed by Dissec- 

taking away the mucous membrane from the prominence before = * 

and behind the tonsil: the palato-glossus forms the projection in 

front of, and the palato-pharyngeus behind the tonsil. 


The PALATO-GLOSSUS MUSCLE (constrictor isthmi faucium) ee 
is a small, fleshy band of fibres, which is extended from the and 
soft palate to the side of the tongue. The muscles of oppo- 
site sides narrow the opening between the mouth and fauces ; 


hence the name that has been applied to them. At the in- 
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sertion into the tongue the fibres blend with the stylo- 
glossus. 
palate. Lhe PALATO-PHARYNGEUS is much larger in size than the 
Pas” preceding muscle. Expanding in the soft palate, so as to 
form a layer beneath the levator palati, the fibres are arched 
downwards, and are mingled with the muscular fibres of the 
posterior part of the pharynx. This muscle bounds the 
or pillars tonsil posteriorly, and gives rise to the eminence of the 
palate. posterior pillar of the soft palate. 


Tonsil The tonsil is a collection of mucous follicles close above /* 


is be- 


tween the side of the tongue, and between the pillars of the soft * 
Lact 


illars of _~ ° : ‘ . ‘ 
palate. palate. It is oval in shape, but variable in size, and the 


apertures of the follicles are generally apparent on its sur- 
face. Externally, the tonsil is opposite the superior con- 
strictor muscle, and posterior to it is the internal carotid 
artery ; but when the tonsil is enlarged it may touch that 
artery. 

Mucous ‘Lhe mucous membrane of the pharynx is continuous an- 

brane of teriorly with the mucous lining of the mouth and nose. 

pharynx . . 

conti. Covering the soft palate and its numerous small glands 

tothe (palatine), the membrane is continued to the tonsils on each 

tures, Side, and is prolonged by the Eustachian tubes to the tympa- 
num. From the dorsum of the tongue it is continued over 
the epiglottis, forming its three small anterior folds, and 
then lines the pharynx. In front of each arytenoid carti- 
lage it encloses a mass of muciparous glands (arytenoid), 
and then sends a prolongation into the larynx. Inferiorly, 
it is continued by the cesophagus to the stomach. 

Supe- The mucous membrane is thickest in the upper part of the 


riorly 


en co- pharynx, and its character near the different apertures re- 
umnar, 


spate sembles the membranes lining the cavities that open into the 

cpithe- pharynx. Its epithelium is scaly below the nose, but 

columnar and ciliated above that spot.— (Henlé.) 

Size. Structure of the esophagus.—It may be remarked, in ad- 
dition to what has been said of the commencement of the 
cesophagus and its connections in the neck, that the size of 
this tube is less than that of the pharynx, and that the walls 


are flaccid. 
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On dissection, the tube will be found to consist of two layers of Formed 


muscular fibres, with a lining of mucous membrane. eee * 
The external layer is formed of longitudinal fibres, which com- paces 
or 


mence Opposite the cricoid cartilage by three bundles, anterior and longitu- 
two lateral; the former is attached to the ridge at the back of the a 
cartilage, and the others join the inferior constrictor. ‘The internal and in- 
layer, on the other hand, is formed by circular fibres, which are chenh 
continuous with those of the constrictor. The structure of the 


cesophagus is described more fully in the dissection of the thorax. 


Section XII. 


THE MOUTH. 


Wiru the mouth may be examined the cheeks, the lips, 
and the teeth, all which may be considered accessory parts. 

Tue Moutu.—The cavity of the mouth is situate below Mouth. 
the nose, and extends from the lips in front to the isthmus of 
the fauces behind. Its boundaries are partly osseous and Ae 
partly muscular, and its size depends upon the position of 
the lower jaw. When the lower jaw is moderately removed form, 
from the upper one, the mouth is an oval cavity with the 
following boundaries. The roof is generally concave, and is ana 
formed by the hard and soft palate, and is limited anteriorly ree 
by the arch of the teeth. In the floor is the tongue, bounded 
by the arch of the lower teeth, and beneath the tip of 
that body is the frenum linguz, with the sublingual gland 
on each side. Each lateral boundary consists of the 
cheek and the ramus of the lower jaw; and in it, near the 
second molar tooth in the upper jaw, is the opening of the 
parotid duct. The anterior opening of the mouth is bounded 
by the lips, and the posterior corresponds to the pillars of 
the soft palate. 

The mucous membrane of the mouth is much thicker on Livingo 
the hard than the soft parts of the cavity, and after lining ik 
the interior and covering the tongue, it is continuous ante- 
riorly with the tegument, and posteriorly with the lining of 
the pharynx. 


da- 


- On tracing its disposition, the membrane is seen to form a small differs in 
fold (freenulum) between the lip and the gum of the corresponding ?" 
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on roof, jaw. On the bony part of the roof it is thick and thrown into 


floor, 


folds, and covers vessels, nerves, cellular tissue, and glands; but 
on the soft palate it is smooth and thinner. Along the middle of 
the palate is a ridge, which ends in front in a small papilla. In the 
floor of the mouth the membrane forms the freenum lingue beneath 
the tip of the tongue, and sends tubes into the openings of the 


- Whartonian and sublingual ducts; whilst on each side of the 


cheek, 
and lips. 


Cheek ; 
extent 
and 


struc- 
ture. 


Lips, 
formed 
by orbi- 
cularis ; 


contain 


coronary 


artery. 


Teeth, 


number 
and ar- 
range- 
ment in 
Jaw ; 


different 
kinds. * 


freenum it is raised into a crest by the subjacent sublingual gland. 
On the interior of the cheek and lips the mucous lining is smooth, 
and is separated from the muscles by small buccal and labial glands. 
The epithelium covering the membrane is of the scaly variety. 

The CHEEK extends from the commissure of the lips to 
the ramus of the lower jaw, and is attached above and below 
to the alveolar process of the jaw on the outer aspect. The 
chief constituent of the cheek is the fleshy part of the bucci- 
nator muscle: on the inner surface of this is the mucous 
membrane ; and on the outer, the integuments, together with 
vessels and nerves. ‘The parotid duct perforates the cheek 
opposite the second molar tooth of the upper jaw, and re- 
ceives a lining of the mucous membrane. 

The Lies surround the opening of the mouth, in the same 
way as the eyelids limit their intervening aperture. ‘They 
consist of the fleshy part of the orbicularis oris muscle, 
covered externally by integument, and internally by mucous 
membrane. ‘The lower lip is the larger and more moveable 
of the two. Between the muscular structure and mucous 
covering are the labial glands; and in the substance of the 
lip, nearer the inner than the outer aspect, is the arch of the 
coronary artery. 

Trretu. —In the adult there are sixteen teeth in each jaw, 
which are set in the alveolar border of the maxilla, in the form 
of an arch, and are surrounded by the gums. Each dental 
arch has its convexity turned forwards, and, commonly, the 
arch in the upper maxilla overhangs that in the lower 
maxilla when the jaws are in contact. The teeth are similar 
in the half of each jaw, and have received the following 
names :—the most anterior two are incisors, and the one 
next behind is the canine tooth; two, still farther back, are 
the bicuspid teeth, and the last three are molar teeth. More- 
over, the last molar tooth has been also called ‘ dens sapi- 
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entiz,” from the late period of its appearance. The names Use in 
applied to the teeth indicate very nearly the part they per- iow 
form in mastication ; thus the incisor and canine teeth act as 
cutters of the food, those of the different jaws passing each 

other like the blades of a scissors, whilst the bicuspid and 
molar teeth serve to grind the aliment. 

The several parts of the teeth, viz. the crown, fang, and Fuller 
neck; the general and special characters of these parts, and sea 
of the different groups of the teeth; and the structure of the ; 
different components of a tooth, must be referred to else- 


where. — (Quain’s Anatomy.) 


SECTION XIII. 


CAVITY OF THE NOSE. 


To obtain a view of the interior of the nose, it will be neces- 
sary to make a longitudinal section through the base of the 
skull. 


Dissection.— Before making the necessary sawing of the bone, Dissec- 
the loose part of the lower jaw on the right side should be taken ee Leet 
away; also the tongue, hyoid bone, and larynx, all united, may be pag foots 
detached from the opposite half of the lower jaw, and set aside till 
the dissector is ready to begin them. 

Place the saw on the right side of the crista galli of the ethmoid Cat don 
bone, and carry it vertically through the frontal and nasal bones, the bone 
the cribriform plate of the ethmoid, and part of the body of the etsy 
sphenoid bone. Now turn upwards the roof of the mouth, 
and after dividing the’soft parts, saw through the hard palate on 
the right side of the septum nasi; also through the body of the 
sphenoid bone in such a direction as, to make the cut join the inci- 
sion from above. ‘The piece of the skull is easily separated into 
two parts, right and left; and by proceeding as above directed, the 
delicate bones of the nose are less injured than they would be by 
sawing uninterruptedly in one direction. The right half will 
serve for the examination of the meatuses, and the left shows the 
septum nasi. 

In examining the boundaries of the nose, the student should use 
a section of a skull. 


The CAVITY OF THE NOSE occupies the centre of the bones Stena’ 
oO 


of the face, and is situate above the mouth, and between the nose. 
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orbits and the sinuses of the superior maxillary bones. This 
space is divided into two parts (masal fossa) by a vertical 
partition, and each fossa has an opening both in the face and 
the pharynx, as well as apertures of communication with the 
sinuses in the surrounding bones, viz. frontal, ethmoid, 
sphenoid, and superior maxillary. 

Each nasal fossa presents for examination a roof, a floor, 
an inner and an outer wall. 

The roof is somewhat arched, and is formed by the cribri- 
form plate of the ethmoid bone in the centre, by the nasal 
bone and cartilages in front, and by the body of the sphenoid, 
and part of the palate bone at the posterior part. 

The floor is slightly hollowed from side to side, and in it 
are found the palate and superior maxillary bones—their 
palate processes. Near the front is the aperture of the 
anterior palatine canal. 

The inner boundary (septum narium) is partly osseous 
and partly cartilaginous, and will be seen when the lining 
membrane is removed. ‘The osseous part consists of the 
perpendicular plate of the ethmoid bone and the vomer. 
The irregular space in front is filled by the triangular car- 
tilage of the septum, which forms part of the partition be- 
tween the nostrils, and supports the cartilages of the anterior 
aperture. Fixed between the vomer, the ethmoid plate, and 
the nasal bones, the cartilage rests anteriorly on the median 
ridge between the superior maxillary bones, and projects 
even beyond, between the cartilages of each nostril. The 
septum narium is commonly bent to one side. 

The outer boundary has the greatest extent and the most 
irregular surface. The bones entering into this wall are, 
the superior maxillary, the lateral mass of the ethmoid bone, 
with the small os unguis, and posteriorly the ascending part 
of the palate bone, with the internal pterygoid plate of the 
sphenoid bone. On this wall are three convoluted osseous 
pieces, named spongy or turbinate bones, which project into 
the cavity ; the two upper are but processes of the ethmoid 
bone, but the lower is a separate bone (inferior spongy). 
Between each turbinate bone and the wall of the nose is 
a longitudinal canal or meatus. 


CAVITY OF THE NOSE. 129 


Of the three meatuses, the wpper one is the smallest, and upper 
occupies about the posterior half of the outer boundary ; rime 
into it the posterior ethmoidal and the sphenoidal sinuses 
open—the first at the front, the other at the back ; and pos- 
teriorly is the spheno-palatine foramen, by which the nerves 
and vessels enter the nose. The middle meatus is longer middle, 
than the preceding, and communicates anteriorly by a funnel- 
shaped passage (infundibulum) with the frontal sinus and the 
anterior ethmoidal cells ; and about the middle of this meatus 
is a small aperture into the cavity of the upper jaw. The lower. 
inferior meatus reaches across nearly the whole outer wall of 
the nasal fossa, and in its front is the opening of the ductus 
ad nasum. 

The mucous membrane that lines the nasal fossz is called Mucous 
the pituitary or Schneiderian membrane. It is continuous ofthe. 
with the integument at the nostrils, and with the membrane 
lining the pharynx through the posterior opening of the 
nares; moreover it is also continuous, by means of the 
openings into the meatuses, with the conjunctiva, and the 
lining membrane of the different sinuses, viz. frontal, eth- 
moidal, sphenoidal, and maxillary. 

The membrane is, generally speaking, thick, and closely united Differs 
to the periosteum and perichondrium beneath; but in the canals gy bones 
and sinuses it is very thin, and on the margins of the spongy bones ets 
it is projected somewhat by the large submucous vessels, so as to 
increase the extent of surface. Near the nostril it is furnished 
with small hairs (vibrissze). The surface is covered by the aper- Covered 
tures of muciparous glands, which are in greatest abundance and 3, int 
of largest size about the middle and posterior parts of the nasal abe oy 
fossee ; and lining the mucous membrane is an epithelium of the and epi- 
columnar ciliated kind, which becomes laminated or scaly near the ce 
nostrils. The foramina in the dry bones, that transmit nerves or Some fo- 
vessels, are entirely closed by the membrane, viz. nase-palatine, cleed: 
spheno-palatine, and the holes in the cribriform plate; and the others 
apertures that lead to the sinuses and the orbit are much dimi- ed by it. 
nished by the lining they receive. At the opening of the ductus 
ad nasum the lining membrane forms two small folds. From the 
close connection of the mucous membrane with the periosteum the 
lining membrane of the nose is sometimes called a fibro-mucous 
membrane, 
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Dissec- | Dissection.— By the time the nose is dissected, little is seen of 
een the distribution of the olfactory nerve. If the septum nasi is re- 


and ves- moved, so as to leave entire the membrane covering it on the oppo- 
site side (the left), the filaments of the nerve will appear on the 
surface, near the cribriform plate. On the membrane, too, near the 
front of the septum, is a branch of the nasal nerve. At the 
same time, the naso-palatine nerve and artery will be seen lower 
down, being directed from behind forwards, towards the anterior 

palatine canal. By cutting through the anterior part of the mem- 
brane covering the septum, other branches of the olfactory nerve 
may be traced along the outer wall of the nasal fossa. 

Olfac- The OLFACTORY NERVE forms a bulb on the cribriform 

Sage plate of the ethmoid bone, from which branches descend to 
the nose through the apertures in that bone. These 

is distri. branches are divisible into three sets. An inner set descend 

fort in the grooves on the septum narium, and branching extend 
the roof, to about the centre. A middle set is confined to the roof of 

i al the nose. And an external set is distributed on the two 

bones. upper spongy bones, and the flat surface of the ethmoid bone 
in front of them. As the branches of the olfactory nerve 
leave the skull they receive tubes from the dura mater and 
pia mater, which are lost in the tissue to which the nerves 
are distributed. The nerves ramify in the pituitary mem- 
rane, and form tufts of filaments that communicate freely 
with the contiguous twigs, forming a network. 

‘aun The olfactory nerve differs in structure from the other cranial 
nerves ; its divisions are deficient in the white substance of Schwann, 
and are nucleated and granular in texture. They resemble the gelatinous 
fibres in appearance, and seem to be formed of an extension of the 
nervous matter of the olfactory bulb. — (Todd and Bowman.*) 


The other branches of nerves and arteries which are found 
in the nose will be described in the following section. 


* See Physiological Anatomy, &c., part third, p.9. By R. B. 
Todd, M.D. and W. Bowman, London. 
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Section XIV. 


SPHENO-PALATINE AND OTIC GANGLIA, FACIAL AND NASAL 


NERVES, AND BRANCHES OF THE INTERNAL MAXILLARY 
ARTERY. 


Dissection of Meckel’s ganglion.— From the ganglion of Meckel Dissec- 
in the spheno-maxillary fossa, branches are furnished to the nose Meckel’s 
through the spheno-palatine foramen, to the palate through the jj,°- 
canals of the same name, and to the facial nerve along the vidian 

canal. The position of these several nerves may first be ascer- 

tained by examining their apertures of transmission in the skull. 

To find the branches of the ganglion that enter the nose, take of its 
the left part of the sawn skull, and seek them opposite the spheno- ethene 
palatine foramen, through which they enter the nasal fossa. One "°*” 
of these nerves (naso-palatine), before referred to as lying in the 
membrane of the septum, is to be isolated from the pituitary 
membrane, and followed forwards to where it enters the floor of 
the nose. Branches of the internal maxillary artery accompany 
the nerves, and are to be dissected. 

To expose the nerves that descend to the palate, take away the of its” 
piece of mucous membrane that clothed the septum of the nose, as ripe bey 
well as that lining the posterior part of the nasal fossa behind the P*!*** 
spongy bones. After this covering is removed, the palatine nerves 
and vessels are seen through the thin ascending plate of the palate 
bone, and will be readily reached by breaking through the bone 
with a chisel. Afterwards, open the tube of membrane that con- 
tains the vessels and nerves, and follow these down to the soft 
palate and roof of the mouth, and onwards towards the incisor 
teeth. ‘The palatine nerves lead upwards to the ganglion, which is sean ae 
close to the body of the sphenoid bone. But to bring the ganglion pang- 
fully into view, it will be necessary to saw through the projecting 
part of the sphenoid bone, to cut away pieces of the bones sur- 
rounding the hollow in which it lies, and to remove with care the 
enveloping fat and the periosteum. The ganglion is seen to be a 
small reddish-looking body, from which the vidian nerve passes 
backwards. 

To trace backwards the vidian branch to the carotid plexus and of the 
the facial nerve, lay open the canal which contains it in the root of nerve. 

_ the pterygoid process; and in doing this be careful of the small 
_ pharyngeal branch of nerve and artery that are superficial to the 
K 2 
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vidian, and lie in the pterygo-palatine canal. At the back of the 
pterygoid canal, seek a small branch from the vidian to the carotid 
plexus. Lastly, follow back the nerve into the skull by cutting 
away the point of the petrous part of the temporal bone and the 
internal carotid artery, and pursue it in its course on the surface 
of the temporal bone, beneath the ganglion of the fifth nerve, to the 
hiatus Fallopii. Its junction with the facial nerve will be seen 
with the dissection of that nerve. It is rather a troublesome task 
to trace the nerve through the cartilage in the foramen lacerum 
medium basis cranii. 


Gang- § The SPHENO-PALATINE GANGLION (ganglion of Meckel) 
Meckel. occupies the spheno-maxillary fossa close to the spheno- 

palatine foramen, and is connected with the palatine 
Situation branches of the superior maxillary nerve. The ganglionic 
nection Mass is somewhat triangular in form, and of a greyish colour. 
spheno- It is situate behind the branches of the superior maxillary 


branch- nerve to the palate, and surrounds only part of their fibres ; 

i but it is prolonged posteriorly into the vidian nerve. 

struc: Meckel’s ganglion resembles the other ganglionic masses of 

nme the fifth nerve in having sensory, motor, and sympathetic 
filaments or roots connected with it, and in this wise :—sen- 
sory nerve fibres join it with the fifth nerve, motor fibres 
unite it with the facial nerve through the vidian branch, and 
sympathetic fibres in the sheath of the vidian connect it 
with the carotid plexus. 

ein The branches of the ganglion are directed upwards to the 
orbit ; downwards to the mouth; inwards to the nose; and 
backwards to the pharynx, and to the facial and sympathetic 
nerves. 


to the 1. Branches to the orbit.—'These are two or three in number, 
’ and they ascend through the spheno-maxillary fissure, to end in 
the periosteum. It will be necessary to cut through the sphenoid 

bone to follow these nerves to their termination. 


to the 2. Branches to the palate.—The nerves of the palate, though 
palate, . ‘ ee ‘ * 

connected in part with the ganglionic mass, are the continuation 

of the spheno-palatine branches of the superior maxillary nerve 

are (p. 96.). Below the ganglion they are divided into three palatine 

~ nerves (large, small, and external), which are distributed to the 

roof of the mouth, the soft palate and tonsil, and the lining mem- 

brane of the nose. 
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a. The large palatine nerve (anterior) reaches the roof of the mouth Large 
through the largest palatine canal, and extends forwards nearly to the 
incisor teeth, where it joins the naso-palatine nerve. Whilst in its has 
canal the nerve furnishes two or more filaments (inferior nasal) to the praneh 
membrane on the middle and lower spongy bones; and in the roof of nose, 
the mouth it supplies the mucous membrane and glands, as well as an 
offset to the soft palate. 

b. The small palatine nerve (posterior) lies in the smaller canal, and small, 
ends inferiorly in the soft palate and the levator palati muscle, the 
uvula, and the tonsil. 

c. The external palatine nerve is smaller than the other two, and external 
descends in the canal of the same name. Leaving the canal the nerve ica 
is distributed to the velum palati and the tonsil. 

3. Branches to the nose. — The nasal branches, from three to five vase 
in number, are for the most part very small and soft, and pass are 
inwards through the spheno-palatine foramen. One of these is the 
naso-palatine nerve. ‘Their distribution is mentioned below. 


a. The superior nasal branches (anterior) are distributed in the bpd aegis 
mucous membrane on the two upper spongy bones, and a few filaments : 
reach the back part of the septum narium. 

6. The naso-palatine nerve (nerve of Cotunnius) crosses the roof of the Naso- 

- palatine. 
nasal fossa to reach the septum nasi, and descends on it to near the 
front. The nerve now enters a special canal, by the side of the septum, 
that of the left side of the body being anterior to the other, and is con- 
veyed therein to the roof of the mouth, where it lies in the centre of the 
anterior palatine foramen. Finally, the nerves of opposite sides are 
united in the mouth, and are distributed in the mucous membrane be- 
hind the incisor teeth; at their distribution they are connected with the 
great palatine nerves. On the septum narium filaments are supplied 
by the naso-palatine nerve to the mucous membrane. To follow the 
nerve to its termination the canal in the roof of the mouth ought to be 
opened. 


4. The posterior branches are two: a pharyngeal branch, and the acl 
<4: € “ 
vidian nerve. wards 


are 
a. The pharyngeal branch is very small, and is directed through the to pha- 
pterygo-palatine canal to the mucous membrane of the pharynx near‘ 
the Eustachian tube, in which it ends. 


b. The vidian nerve passes backwards through the vidian canal, and and (hg 
sends some small filaments through the bone to the membrane of the and sym 
. etic 

back part of the roof of the nose (upper posterior nasal branches). At Mavens 
through 


its exit from the canal the nerve furnishes a soft reddish offset (carotid 72°78 
branch) to join the sympathetic on the outer side of the carotid artery. ‘ia. 
The continuation of the nerve en ers the cranium through the cartila- 
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ginous substance closing the foramen lacerum medium basis cranii, and 
is directed backwards in a groove on the surface of the petrous part of 
the temporal bone, where it takes the name large superficial petrosal 
nerve. Lastly it is continued through the hiatus Fallopii, to join the 
gangliform enlargement on the facial nerve. Whilst in the temporal bone 
the vidian receives a twig from the tympanic nerve. 

The vidian nerve may be supposed to consist of motor and sympa- 
thetic fibres in the same sheath, which are combined here in the same 
manner as in the connecting branches between the sympathetic and 
spinal nerves. 


Dissection.—'The student may now direct his attention to the 
remaining nerves and vessels that have been exposed by the pre- 
vious dissections. The nasal nerve is to be sought in the nose 
behind the nasal bone, by gently detaching the lining membrane, 
and cutting off the projecting bone. A branch is given from the 
nerve to the septum, but probably this and the trunk of the nerve 
will be seen but imperfectly in the present condition of the part. 
The terminal branches of the internal maxillary artery. in the 
spheno-maxillary fossa are to be completely traced out. 


The xasal nerve (of the ophthalmic) has already been seen in its 
course in the orbit, and at its termination in the face (p. 42.) ; and 
the part that connects the two through the nose is now to be 
learned. Entering the nasal fossa by an aperture in the front of 
the ethmoid bone, the nerve gives a branch to the septum narium, 
and is then continued in a groove behind the os nasi to the lower 
margin of that bone, where it escapes to the surface of the nose. 

Branches. —'The branch to the septum divides into filaments that 
ramify on the anterior part of that partition, and reach nearly to the 
lower part. 

One or two filaments are likewise furnished by the nerve to the fore 
part of the outer wall of the nasal fossa ; these extend as low as the in- 
ferior spongy bone. 


Terminal branches of the internal maxillary artery. — 
The branches of the artery in the spheno-maxillary fossa, 
which have not been examined, are the following : — supe- 
rior palatine, naso-palatine, pterygo-palatine, and vidian. 


1. The superior or descending palatine is the largest branch of 
the artery in the fossa, and accompanies the large palatine nerve 
in its canal, Arrived at the palate, the vessel is directed forwards 
in the roof of the mouth, and anastomoses behind the incisor teeth, 


with the artery of the opposite side, and with a branch that 


descends from the nose through the anterior palatine canal. In its 


a 
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course the artery supplies branches to the other palatine canals, 
which pass with the contained nerves to the soft palate and tonsil, 
and some offsets are furnished to the linmg membrane of the nose. 
In the roof of the mouth the mucous membrane, glands, and gums 
receive their branches from this artery. 

2. The nasal or spheno-palatine artery enters the nose through nasal 
the spheno-palatine foramen, and divides into branches. Some of go 
these are distributed on the spongy bones and the outer wall of 
the nasal fossa, and supply offsets to the membrane lining the pos- 
terior ethmoid cells. One long branch, artery of the septum (art. oneto 
naso-palatina), runs on the partition between the nostrils to the nai, 
anterior palatine canal, through which it anastomoses with the 
superior palatine in the roof of the mouth. This branch accom- 
panies the naso-palatine nerve, and covers the septum with nu- 
merous ramifications. 

3. The pterygo-palatine is a very small branch, which passing pterygo- 
backwards through the canal of the same name, is distributed to fee 
the Eustachian tube and the lining membrane of the pharynx. 

4. The vidian or pterygoid branch is contained in the vidian vidian 
canal with the nerve of the same name, and, escaped from the ehtan 
canal, ends on the upper part of the pharynx, and the Eustachian 
tube. 

Some other small nasal arteries are furnished by the anterior and other 
posterior ethmoidal branches (of the ophthalmic), and by the facial P332\°"" 
artery near the nostril. 

Dissection of the facial nerve in the temporal bone. — To render Dissec- 
this dissection easier, the student should be provided with a tem- f.0i. i 


facial 
poral bone, in which the course of the facial nerve and the cavity pv?" 


bone, : 

of the tympanum are exposed. Begin the examination of the 
nerve at the stylo-mastoid foramen. With this view saw through 
the side of the skull between the meatus externus and the anterior 
border of the mastoid process, so as to open the posterior part of 
the aqueduct of Fallopius. The nerve will then be seen entering 
deeply into the substance of the temporal bone; and to follow it, 
the dissector must cut away with the bone forceps all the bone 
projecting above it. In this last step, the cavity of the tympanum 
will be more or less opened, and the chain of bones in it exposed. 
Trace onwards the nerve along the inner side of the tympanum 
till it becomes enlarged and bends suddenly inwards to the meatus 
auditorius internus. Remove the surrounding bone from the en- 
largement on the nerve, tracing to it the large superficial petrosal 
nerve, and then lay open the meatus auditorius to see the facial 
and auditory nerves in that hollow. 

K 4 
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Rae The course of the chorda tympani nerve (branch of the facial) 

ni, across the tympanum will be exposed by the removal of the incus. 
The nerve may also be traced through the wall of the cavity 
behind, as well as out of the cavity in front. 

and other The remaining branches of the facial nerve in the bone are very 

es. minute, and are not to be seen, unless on a fresh piece which has 
been softened in acid. The student may therefore omit all the 
paragraphs marked with an asterisk till he is able to obtain a part 


on which a minute examination can be made. 


ee Le facial nerve has been seen in the base of the skull to 
enter the internal auditory meatus with the auditory nerve, 
with which it is connected. The nerve is then received into 
the aperture of the aqueduct of Fallopius in the bottom of 
leona the meatus, and is conducted through the temporal bone to 
bong" the stylo-mastoid foramen and the face (p. 36.). In its ser- 
pentine course through the bone, the nerve is first directed 
outwards inwards to the inner wall of the tympanum: at that spot it 
is pe suddenly bends backwards, and is marked by a gangliform 
swelling, swelling (intumescentia gangliformis) to which several nerves 
—e are united. From this swelling the nerve’ is continued 
twigs. through the arched course of the aqueduct, viz. along the 
upper part of the inner wall of the tympanum, and then 
behind that cavity to the aperture of exit from the bone. 
The branches of the nerve in the bone serve to connect it 

with other nerves. 
arias Connecting branches.—These branches communicate with 
ing, the auditory, vagus, and glosso-pharyngeal nerves; also 
with two divisions of the fifth nerve (superior and inferior 


maxillary). 
toaudi- ™a. Union with the auditory nerve.— In the bottom of the meatus 
apie the facial and auditory nerves are connected by one or two minute 
filaments. 
to su- *b. Connecting branches of the gangliform enlargement.—The swell- 
Pasi. ing of the facial nerve receives three small twigs. One in front is the 
ne large superficial petrosal nerve (vidian); another is the small superficial 
nic, and petrosal of the tympanic nerve ; and the third is the external superficial 


theee petrosal, which is derived from the sympathetic on the middle menin- 


geal artery. 
toauri-  *¢, Filaments of the auricular branch of the pneumogastric join the 
cular 
branch trunk of the facial nerve, near the stylo-mastoid foramen, the auri- 


of vagus, cylar branch crossing the other at that spot in its course to the ear. 
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d. Chorda tympani.—This long but slender branch of the facial to gusta- 
tory by 

nerve crosses the tympanum, and becomes united with the gustatory chord 
nerve near the skull. Arising about a quarter of an inch from '™?™* 
the stylo-mastoid foramen, the nerve is directed forwards, to the 
tympanum through a canal in its posterior boundary, and enters 
that cavity palow the pyramid. In the cavity the nerve is en- 
larged by a covering of the lining membrane, and is directed for- 
wards across the handle of the malleus and the membrana tympani 
to an aperture on the inner side of the Glasserian fissure, through 
which it leaves the tympanum. Outside the skull the chorda tym- 
pani descends to the gustatory nerve (see p. 88.). 


The AUDITORY NERVE will be examined with the ear. It Auditory 
. . ° . n ° 
may now be seen to divide into two parts, one of whichenters 
the cochlea, and the other the vestibule. 


Dissection of the otic ganglion. — At this late period of the Diaiees 
dissection, there is little to be seen of the ganglion, but the student shoula 
should remember that it is one of the things to be examined in a peated 
fresh part. Its situation is on the inner aspect of the inferior frech 
maxillary nerve, close to the base of the skull, and it must there- P™ 
fore be arrived at from the inner side. Putting the part in the 
same position as for the examination of Meckel’s ganglion, define 
the Eustachian tube and the muscles of the palate, and then take 
away the levator palati and the tube, using much care in removing 
the last. When some cellular membrane is cleared away, the 
internal pterygoid muscle is exposed, with the trunk of the inferior 
maxillary nerve above it, and a small branch (internal pterygoid) 
descending to the surface of the muscle. If the dissector traces up 
this Reuech of nerve of the pterygoid muscle, he will be led to the 
ganglion. 

* To complete the dissection, saw vertically through the petrous To de- 
part of the temporal bone, a little nearer the middle line than the gang- 
inner wall of the tympanum, the bone being supported whilst it is 
divided. Taking off now some membrane that covers the ganglion, @ i rele 
follow Paaisrartls a small branch to the tensor tympani muscle, ea. 
and open the small canal that contains the muscle by entering it 
from below through the carotid canal. Above this small branch is 
another minute nerve (small superficial petrosal nerve) that issues 
from the skull, and joins the back of the ganglion. A small twig 
is to be sought from the front of the ganglion to the tensor palati 
muscle, and another to join the sympathetic nerve on the middle 
meningeal artery. 
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Otic The OTIC GANGLION (gang. auriculare, Arnold) resembles 
ison the other ganglia connected with the fifth nerve. It is a 
side of small reddish body, which is situate on the inner aspect of 
inferior : ° : 

maxil- the inferior maxillary nerve close to the skull, and surrounds 


lary. iUs ; : 
“Y the origin of the branch of nerve to the internal pterygoid 
muscle. By its inner surface the ganglion isin contact with 
the Eustachian tube, and at a little distance behind is seen 
Struee the middle meningeal artery. In this ganglion, as in the 
ture. 
others above referred to, filaments from motor, sensory, and 
sympathetic nerves are blended. Some twigs are furnished 
by it to muscles. 


Branch. *@. Connecting branches — roots. — The ganglion is joined by a fasci- 
i. oe culus from the motor part of the inferior maxillary nerve, and is 
fifth, closely united with the nerve of the internal pterygoid muscle, thus re- 
sympa- ceiving two of its roots, motor and sensory, from the fifth nerve. Its 
thetic, connection with the sympathetic is established by a twig received from 
ame tl the plexus on the middle meningeal artery. Further, the ganglion is 
nerves. connected with the tympanic nerve by means of the small superficial 
petrosal nerve that joins the posterior part. 
Other *b. Branches of distribution.—Two muscles receive their nerves from 
branches the otic ganglion, viz. tensor tympani and circumflexus palati. The 
muscles. nerve of the tensor tympani is directed backwards, and enters the bony 
canal that contains that muscle. The branch of the circumflexus, 
arising from the front of the ganglion, may be supposed to be derived 
from the internal pterygoid nerve. 
“abot JOP The nerve of the internal pterygoid muscle is a long slender 
ptery- branch, that arises from the inner side of the inferior maxillary 
god. nerve near the skull, and is directed downwards to the deep surface 
of the muscle. This nerve is joined by a fasciculus from the motor 
part of the fifth nerve. 
The dissection of the left pterygo-maxillary region may be again 


repeated on this side of the body. » 


SECTION XV. 


THE TONGUE. 


Dissee- Dissection. — Take the tongue with the larynx still attached to 

“on. it, to examine its general form. The ends of the lingual muscles 
may be cut off, but enough of each should be left to trace it after- 
wards into the substance of the tongue. 
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The TONGUE occupies the interior of the mouth, and is Tonge . 
retained in its position by the muscles and the mucous mem- coe 
brane that are attached to the under surface. It is some- form. 
what pyramidal in form, and increases in thickness from 
before backwards. 

The apex or tip of the tongue is in contact with the Connec- 
incisor teeth; whilst the base looks towards the pharynx, apes, Rt 
and is connected with the epiglottis by three folds of mucous 
membrane. ‘The upper surface or dorsum of the tongue is Upper 

surface. 
somewhat convex, and is received into the hollow of the 
roof of the mouth; it is divided into two equal parts by a 
median groove, which is less marked towards the posterior 
part of the tongue, and ends oftentimes in a hollow named 
foramen cecum. This aspect is studded with numerous 
papille, and near the posterior part are some lingual glands. 
The under surface gives attachment to the mucous mem- Under 
brane, and to the different lingual muscles. The borders of a Pe 
the tongue are thick and round at the base of the organ, but 
gradually become thinner near the apex. 

Papille.— There are the following kinds of papillz on Kinds of 
the dorsum of the tongue; the:conical and filiform, the me nat 


fungiform, and the caliciform. 


a. The conical and filiform papille are numerous small points ae 
that cover the surface of the tongue, like the villi on the mucous form, 
membrane of the small intestine, and gradually cease near its 
base. Some of the papille (conical) are wider at their attach- rage 
ment than at the free end, and are most developed at the central dle of 
part of the tongue. Other sbecome longer (filiform), especially pent 
towards the sides of the tongue. ‘These small papille are covered 
with secondary minute processes. 

b. The fungiform papille are less numerous but larger than the fungi- 
preceding set, amongst which they are scattered. ‘They are wider hs 
at the free end than at the tongue, and project beyond the other 
set; they are mostly situate at the tip and sides of the tongue. mostly 


The free or larger end is covered with small filamentous pro- 314? 
jections. eat 


c. The caliciform (papille vallate) are fewer in number and calici- 
larger than the others, and are placed near the root of the tongue. near 
Their number varies from eight to fifteen. These papille extend es 


across the tongue in a line resembling the letter V. Each papilla 
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form consists of a central truncated part of a conical form, which is sur- 
rounded by a fold of the mucous membrane. Its wider part or 
base projects above the surface, whilst the apex is attached to the 
is mark- tongue. Both the papilla and the surrounding fold are furnished 


other with smaller secondary papillee. 

papille. 

Second- Secondary papille exist between the larger kinds as well as in the 

pliner part of the tongue behind the caliciform kind; but they are not ob- 
served till the epithelium is removed. — (Todd and Bowman.) 


a oe Structure of the papille.— Each papilla contains one or more vascular 


papille. loops, and a nervous filament. Investing the whole is a layer of laminar 
epithelium, which is most marked on the filiform papille. On the 
papille this covering gives rise to minute points resembling hairs. 

Dissec- Dissection. — Place the tongue on its dorsum and dissect out the 

tion of . : : 

muscles different muscles that enter into it, and expose the septum of the 

eae tongue along the middle line. The glosso-pharyngeal nerve is to 
be traced into the lingual substance both on the dorsum and on 
the under surface. The gustatory and hypo-glossal nerves may 
likewise be followed further into the tongue, the ramifications of 
the former reaching the papille. 


Parts SrrucTuRE.— The tongue consists chiefly of muscular 

tongue. fibres, in which some fatty substance is scattered ; and a 
fibrous septum occupies the middle line. Entering it are 
the lingual vessels and nerves, and connected with these are 
the papille on the upper surface. ‘The whole is enveloped 
by the mucous membrane. 

Afibrous Lhe fibrous septum is seen in the middle line of the 

bite, tongue, between the genio-hyo-glossi muscles. It is strong 

“pum: posteriorly, where it is fixed to the hyoid bone, and 
gradually ceases as it extends forwards. ‘To its sides are 
attached the muscular fibres. A thin piece of fibro-carti- 
lage is sometimes present in the septum. 

External Muscuirs.—In each half of the tongue are the termi- 

ofthe nations of its extrinsic muscles, viz. stylo-glossus, hyo- 

tongue. ° 
glossus, palato-glossus, and genio-hyo-glossus. The fibres of 
the stylo-glossus are directed forwards along the border of the 
tongue; and internal to these are the fibres of the palato- 
glossus and hyo-glossus, which mix with them. In the 
middle line, from base to apex, are implanted the vertical 


fibres of the genio-hyo-glossus. ‘These muscles have been 


| 
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already examined, and their description will be found at 
page 91. 
Besides these external muscles, there are the following special 
special or intrinsic muscles of the tongue : — ae 
Inferior lingualis.— Between the stylo-glossus and genio- Inferior 
hyo-glossus of the tongue is the fleshy fasciculus of the large see 
or inferior lingualis muscle. It arises posteriorly at the 
base of the tongue; and its fibres, which are longitudinal, 
join those of the hyo-glossus and stylo-glossus, and reach 
forwards to the tip of that organ, where they terminate. 
A considerable part of each half of the tongue is constituted forms 
by this muscle. shiek 
Superior lingualis.— When the mucous membrane is co 
removed from the dorsum of one half of the tongue, a thin 
layer of superficial longitudinal fibres will be exposed (lin- 
gualis longitudinalis superior). This begins by thin fibres is small 
at the root of the tongue, and extends to the tip: the fibres | 
are best marked about the middle or near the end of the 
tongue, but they do not reach the whole length of the organ. 
The transversalis muscle will be seen by removing the Trans- 


li 
fibres of the upper and lower longitudinal muscles, to form muscle 


forms 


the chief part of the half of the tongue, external to the most of 
e half 
genio-hyo-glossus. Its fibres arise externally from the border of the 
and dorsum of the tongue, and end along the middle line; or Beas 
vice versa. ‘The anterior fibres are continuous with the 
muscle of the opposite side, whilst those farther back are 
curved upwards, are mingled with the genio-hyo-glossus, 
and are inserted into the fibrous septum. 


The mucous membrane of the tongue is a continuation of that Mucous 
lining the mouth, and is provided with a laminar epithelium. brane 
ike the membrane of the mouth it is furnished with numerous its epi- 
muciparous glands, and some follicles. ‘The follicles are seen on pores 
the surface, and are either single or collected in patches. ree 

The glands (lingual) are compound in structure, similar to those and 
of the lips and cheek, and are placed beneath the mucous mem- pen 
brane covering the posterior third of the dorsum and the borders 
of the tongue. Some of their ducts open into the foramen czcum. 

Under the tip of the tongue, on each side of the franum, is a and be- 
collection of the same kind of glands, from which several ducts ree 


issue. 
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Nerves.— There are three nerves to each half of the 
tongue, the gustatory, the hypo-glossal, and the glosso- 
pharyngeal. 

The gustatory nerve gives upwards filaments to the muscular 
substance, and to the two smallest sets of papillee, conical and fungi- 


form ; it also joins the hypo-glossal nerve. The hypo-glossal nerve 
is spent in long slender filaments that are furnished to the mus- 


and glos- cular substance of the tongue. The glosso-pharyngeal nerve 


divides into two branches near the border of the tongue. One 
turns to the dorsum of the tongue, and ends in the mucous mem- 
brane near the base. ‘The other passes beneath the tongue, 
and divides into filaments that enter the muscular substance, and 
supply the papillee caliciformes, as well as the mucous membrane 
covering the part of the tongue behind those papille. 

Vessets.—The arteries are derived chiefly from: the lingual 
artery of each side; these, together with the veins, have been 
examined, p. 92. After supplying the muscular substance the 
vessels enter the papille, forming a loop or loops in the interior, 
according to their size. _ 


Section XVI. 


THE LARYNX. 


Dissec- Dissection.— Cur through the root of the tongue, and remove 


it from the larynx, but without injuring the epiglottis. The parts 
that are now to be described would be much better seen on a fresh 
larynx. 


The LARyNx is the upper dilated part of the air tube, in 
which the voice is produced. This organ is pyramidal in 
shape, with the base uppermost, and consists of several car- 
tilages, which are united together by ligamentous bands; of 
muscles to move the cartilages ; and of vessels and nerves. 
The whole is lined by mucous membrane. 

Occupying the middle line of the neck, the larynx is in 


nec front of the pharynx, and between the carotid vessels. Su- 


periorly it is attached to the hyoid bone, and inferiorly it 
is continuous with the trachea. To the upper part the 
epiglottis is attached. ‘The front is prominent along the 
middle line of the neck ; and the posterior aspect is covered 
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by the mucous membrane of the pharynx. The larynx 1s very 
is very moveable, and during deglutition is elevated and able. 
depressed by the different extrinsic muscles connected with 

it and the hyoid bone. 

Muscizs.— The special muscles of the larynx pass from Six spe- 
one cartilage to another, and modify by their action the ced or 
condition of the glottis. Commonly there are six muscles ae 
described, but the number is stated differently by anatomists. 
Three are outside the cartilages, viz. crico-thyroid, posterior 
crico-arytenoid, and arytenoid. ‘Three are more or less con- 
cealed by the thyroid cartilage, and are the lateral crico-« 
arytenoideus, the thyro-arytenoideus, and the arytzno- 


epiglottideus. 


Dissection. — On one side of the larynx, say the right, the Dissec- 
muscles are to be dissected, and on the opposite side the nerves 
and vessels. Extend the larynx, and when it is fastened in that 
state with pins, clear away from the os hyoides and the thyroid 
cartilage the following extrinsic muscles that are inserted into 
them, viz. the constrictor, sterno-hyoid, sterno-thyroid, and thyro- 
hyoid. Between the thyroid and cricoid cartilages in front the of the 
dissector will see one of the three small external muscles, crico- bere 
thyroid. The other two external muscles are situate at the pos- ™US!* 
terior aspect of the larynx: to expose them it will be necessary to 
turn over the larynx, and to remove the mucous membrane cover- 
ing it. On the back of the cricoid cartilage the dissector will find 
the crico-arytenoideus posticus muscle of each side; and above 
these, on the posterior part of the arytzenoid cartilages, the aryte- 
noid muscle will be seen. 

The CRICO-THYROID MUSCLE is triangular in form, and is Crico- 
separated by an interval from the one of the opposite side. deus 
It arises from the side of the cricoid cartilage, and its fibres 
ascend, diverging from one another, to be inserted into the 
small cornu and the lower border of the thyroid cartilage, is small. 
also for a short distance into the inner surface of the same. 

The muscle rests on the crico-thyroid membrane, and is 
concealed by the sterno-thyroid muscle. 

The CRICO-ARYTANOIDEUS POSTICUS MUSCLE lies on the Gries, 
posterior part of the cricoid cartilage. Its origin is from noideus 
the depression on the side of the vertical ridge at the pos- i 


& 
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is on terior aspect of that cartilage. From this origin the fibres 
acK O 5 . . 
cricoid are directed outwards, and converge to be imserted into the 


eee Outer part of the base of the arytenoid cartilage. 
Aryte- The ARYTZNOIDEUS is a single muscle in the middle line, 
noideus . : . : 
and is placed in the concavity on the posterior aspect of the 
arytenoid cartilages, to which it is attached. Two sets of 
fibres with different directions are seen in the muscle. The 
has su- superficial fibres consist of two oblique fasciculi, which cross 
or ob like the parts of the letter X, each passing from the base of 
aud deep One cartilage to the apex of the other. The deep fibres are 


or trans- : ° 
verse transverse, and are inserted into the outer border and the 


Pie posterior surface of the cartilages; they close the interval 
between the cartilages. A few of the oblique fibres of the 
muscle are usually continued round the cartilage to join the 
thyro-arytenoid muscle, or the fibres in the aryteno- 
epiglottidean fold of mucous membrane. 

Dissec- Dissection —To expose the remaining muscles which are some- 


internal What concealed by the thyroid cartilage, remove the right half of 
muscles: the cartilage by cutting it through near the middle line, after its 
small cornu has been detached from the cricoid cartilage. By the 
removal of a little cellular membrane the dissector will expose 
inferiorly the lateral crico-aryteenoid muscle; above it, the thyro- 
aryteenoideus muscle ; and still higher, the thin muscular fibres in 
the fold of mucous membrane between the epiglottis and the ary- 
tenoid cartilage. 
Lateral ‘The CRICO-ARYTEZNOIDEUS LATERALIS arises from the 
arya lateral part of the upper border of the cricoid cartilage; and 
its fibres are directed backwards to be inserted, with the 
thyro-aryteznoid muscle, into the projection on the outer 
is be- side of the base of the arytenoid cartilage. This muscle is 
thyroid concealed by the crico-thyroideus, and its upper border is 
contiguous to the succeeding muscle. 
Thyro- The THYRO-ARYTZNOIDEUS MUSCLE extends backwards in 
noideus. the interior of the larynx from the thyroid to the arytenoid 
cartilage ; it is thick below, but thin and expanded above. 
The muscle arises from the thyroid cartilage near the middle 
some line, for about the lower third of its depth. The fibres are 
ore directed backwards, with different directions ; the external 


"P» ascend somewhat, and are inserted into the upper part of 
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the arytenoid cartilage on its outer aspect; but the internal others go 
and lower fibres are transverse, and form a thick bundle, otras 
which is inserted into the anterior part of the base of that enttet 
cartilage, as well as into the outer surface, and some fibres ea 
are attached to the vocal cord. By its outer aspect the connec. 
muscle is in contact with the thyroid cartilage; and the °° 
inner surface rests on the vocal cords, and on the ventricle 

of the larynx and its pouch. 

The DEPRESSOR OF THE EPIGLOTTIS (reflector epiglottidis, hi p> 
thyro-aryteno-epiglottideus) is the thin muscular layer, epilot 
which is contained in the fold of mucous membrane that 
bounds laterally the opening of the larynx. Its fibres arise double 
posteriorly from the front of the arytenoid cartilage, some je 
being continuous with the oblique fibres of the arytenoid 
muscle, and a fasciculus (thyro-epiglottideus) is attached an- 
teriorly to the inner surface of the thyroid cartilage. From 
this origin the fibres turn upwards with very different direc- 
tions, and are inserted into the border of the epiglottis. The Inser- 
strength of this muscle varies much in different bodies. 

InTERIOR OF THE Larynx.— Within the space enclosed 72tts 
by the laryngeal cartilages are the parts more immediately '!*!"*- 
concerned in the production of the voice, viz. the vocal 
cords, the glottis, and the ventricle of the larynx and its 
pouch. 

Dissection. —Open the tube of the larynx by dividing it along Dissec- 
the posterior part; and in cutting through the arytenoid muscle re tte 
let the incision be rather to the right of the middle line, to 
avoid the nerves that enter it. a looking into the larynx a 
depression (ventricle) is seen on each side; and if a probe is passed 
into this hollow it will be found to enter a small pouch by an 
aperture in the anterior part. The dissector is to fill the pouch 
on the right side by introducing very small round bits of cotton 
wool into it. 


The space in the inside of the larynx reaches from the Space 
superior aperture to the lower border of the cricoid cartilage. #4 
In the recent state of the parts, the large interval between 
the ale of the thyroid cartilage is much diminished in size by 
the thyro-arytznoid muscles and ligaments, so that only a re age 
narrow interval, the glottis, is left at one spot. Above the ™ - 
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glottis, on each side, is the lateral hollow of the ventricle of 
The rest the larynx. The rest of the space remains of the same shape 
‘arge- and size as the cricoid cartilage, and is therefore circular, 
and larger than the narrow part before alluded to. 
Upper The upper orifice of the larynx will be seen by placing 
ne in contact the cut surfaces. It is triangular in shape, with 
the base in front and the apex behind, and its sides are 
sloped obliquely downwards, in the antero-posterior direc- 
sha tion. Its boundaries are,—the epiglottis in front, the aryte- 
pounda- noid muscle and cartilages behind, and the aryteno-epiglotti- 
dean fold of mucous membrane on each side. This aperture 
is closed by the epiglottis during deglutition. 
Glottis, The glottis, or the fissure between the lower vocal cords, 
Situa- 18 the narrowest part of the cavity of the larynx. It is tri- 
form, angular in form, like the upper orifice, but its wider part is 
posteriorly at the interval between the arytenoid cartilages. 
and size. Its measurement from before backwards is about an inch, 
whilst the base is about a third of that size. In the female, 
the length is less. 
vente: The ventricle of the larynx is the oval hollow above the 
Situa- vocal cord on each side. The upper margin of the opening 
tion. js semilunar, and the lower is straight. On the outer sur- 
Parts | face are the fibres of the thyro-arytenoid muscle, and in the 
’ anterior part is the aperture into the laryngeal pouch. 
Pouch of The laryngeal pouch (sacculus laryngis) will be best seen 
“eon by removing, still on the right side, the thyro-arytenoid 
Form muscle. It is a small membranous sac, half an inch deep, 
sition, and cylindrical in form, which projects upwards between the 
thyro-arytznoid muscle and the upper thyro-arytznoid liga- 
ment, and reaches as high as the upper border of the thyroid 
cartilage. Its cavity communicates with the front of the 
ventricle by a narrow aperture, provided with two folds of 
eae ly membrane. On the outer surface are numerous 
parts. small glands, whose ducts are transmitted through the coats 
of the sac to the inside. Numerous nerves are also distri- 
buted over the sac. 
Diss2e- __ Dissection. —Remove the mucous membrane on the right side 
from the two whitish bands, thyro-arytenoid ligaments, that 
bound the ventricle of the larynx. Then take away the lateral 
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crico-aryteenoid muscle, and any fibres that may remain of the 
thyro-arytenoideus. 

The thyro-arytenoid ligaments are two bands on each Thyro- 
side, which are extended from the angle of the thyroid to the not ie 
arytenoid cartilage, one forming the upper, the other the a 
lower margin of the ventricle. 

a. The inferior one (chorda vocalis) is a strong band of Inferior 
elastic tissue, which is almost transverse in direction. At- cord 
tached, in front, to the angle of the thyroid cartilage, about 
half way down, the fibres of the ligament are directed back- 
wards, and are inserted into the anterior projection at the 
base of the arytenoid cartilage. Internally, this band is has these 
free in the cavity of the larynx, the interval between it and tions. 
the opposite one being the glottis; externally, it is covered 
by the thyro-arytznoid muscle; and inferiorly it is continu- 
ous, near the arytenoid cartilage, with the crico-thyroid 
membrane. 

b. The upper ligament (false vocal cord) is semilunar Upper 
in form, and is much weaker than the preceding one. It is "*"™ 
fixed in front to the angle of the thyroid cartilage, near the 
attachment of the epiglottis; and behind to the anterior 
border of the arytenoid cartilage. ‘This ligament contains js a very 
some fibrous tissue in its structure, which is continuous with PI 
that in the aryteno-epiglottidean fold of mucous membrane. 


The mucous membrane of the larynx is prolonged to the lungs yyycous 
through the trachea. When entering the larynx it is stretched be- ;\o"" 
tween the epiglottis and the tip of the arytenoid cartilage, forming 
the aryteno-epiglottidean fold on each side of the laryngeal orifice. 

An this part it is very loose, and the submucous tissue abundant. 
In the larynx the membrane closely lines the cavity, sinks into 
the ventricle, and is prolonged into the laryngeal pouch. On the 
thyro-arytenoid ligaments it is very thin and adherent, allowing 
these to be visible through it. 

A columnar ciliated epithelium covers all the surface below the gpithe- 
superior vocal cords, and is continued anteriorly to the posterior "" 
aspect of the epiglottis as far as its middle. In the part of the has aif- 
larynx above the line mentioned, the epithelium is of the laminar pried 
kind. Numerous muciparous glands are connected with the mu- Glanas. 
cous membrane of the larynx ; and their orifices will be seen on the 
surface, especially at the posterior aspect of the epiglottis. In the 
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edge of the arytzno-epiglottidean fold there is a little swelling 
occasioned by a mass of subjacent glands (arytenoid) and a small 
fibro-cartilaginous body. None exist over the vocal cord. 


Nerves. — The nerves that supply branches to the larynx 
are the superior and inferior laryngeal branches of the 
pneumo-gastric nerve; the former is distributed to the 
mucous membrane, and the latter to the muscles. 


Dissection.— The course of the laryngeal nerves in the neck 
has been already traced, and their termination in the larynx is to 
be dissected on the untouched side. For this purpose disarticu- 
late the other half of the thyroid from the cricoid cartilage, and 
take care of the recurrent nerve which lies near the junction be- 
tween the two. Fasten down the trachea and larynx with pins, and 
draw the thyroid away from the cricoid cartilage. Now trace the 
inferior laryngeal nerve over the side of the cricoid cartilage to 
the muscles of the larynx and to the mucous membrane of the 
pharynx. Afterwards the superior nerve is to be followed to the 
mucous membrane of the interior of the larynx and to that of the 
pharynx. Two communications are to be found between these 
nerves; one is beneath the thyroid cartilage, the other in the 
mucous membrane of the pharynx. An artery accompanies each 
nerve. 

a. The inferior laryngeal nerve (recurrent), when about to enter 
the larynx, furnishes backwards an offset to the mucous mem- 
brane of the pharynx, which joins with filaments from the upper 
laryngeal nerve. The nerve then passes beneath the ala of the thy- 
roid cartilage, and ends in branches for the different special muscles 
of the larynx, except the crico-thyroideus., Its small muscular 
branches are easily followed, but that to the arytenoid muscle 


‘passes beneath the crico- arytenoideus posticus. Beneath the 


a thyroid cartilage this nerve is joined by along offset of the uPRge 


Superior 
laryngeal 


nerve 


joins re- 
current, 


laryngeal nerve. 

b. The superior laryngeal nerve pierces the thyro-hyoid liga- 
ment, and gives offsets to the mucous membrane covering the 
back of the larynx; it also furnishes a long branch beneath the 
ala of the thyroid cartilage to communicate with the recurrent 

nerve. ‘The trunk of the nerve then terminates in many branches 


and ends for the supply of the mucous membrane. Some of these ascend in 


in mu- 
cous 
mem- 
brane. 


the arytzno-epiglottidean fold of that membrane to the epiglottis, 
and to the root of the tongue. The others, which are the largest, 
descend on the inner side of the ventricular pouch, and supply the 
lining membrane of the larynx as low as the chorda vocalis. One 
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nerve of this set pierces the arytenoid muscle, and appears to 
supply it. 

VessELs.— The arteries of the interior of the larynx are Arteries, 
furnished from the superior and inferior thyroid trunks. 

a. The laryngeal branch of the superior thyroid artery enters from su- 
the larynx with the superior laryngeal nerve, and divides like it thyroiae 
into ascending and descending branches; some of these enter the 
muscles, but the rest supply the mucous membrane of the epiglottis, 
that of the root of the tongue, and of the interior of the larynx. It 
anastomoses with the following artery both beneath the ala of the 
thyroid cartilage, and in the mucous membrane of the pharynx. 

b. The laryngeal branch of the inferior thyroid artery ascends from in- 
on the back of the cricoid cartilage, and supplies the mucous cheese 
membrane of the pharynx and the muscles of the larynx, like the 
nerve. Some twigs, also, from the inferior thyroid artery perfo- two 
rate the crico-thyroid membrane, and end in the mucous lining of °°""°°* 
the interior of the larynx at the lower part. 

Veins.—The vein that accompanies the branch of artery from Veins 
the superior thyroid joins the internal jugular or the superior rae 
thyroid vein, whilst the vein corresponding to the other artery 
. opens into the plexus connected with the inferior thyroid veins 
(p. 75. 114.). 


Section XVII. 


HYOID BONE, CARTILAGES AND LIGAMENTS OF THE LARYNX, 
AND STRUCTURE OF THE TRACHEA. 


Dissection.—To expose the hyoid bone, the cartilages of the larynx, Dissec- 
and the epiglottis, let the dissector take away the muscles and the mu- ra 
cous membrane. In the aryteno-epiglottidean fold of mucous mem- 

brane a small fibro-cartilaginous body (cuneiform cartilage) should be 
sought. 


The hyoid bone (os hyoides) is situate between the larynx and Hyoid 
the root of the tongue. Resembling the letter U, placed horizon- ak 
tally with the legs turned backwards, it offers for examination a 
central part or body, and two side pieces or cornua. 

The body is flattened, and measures most in the vertical direc- Body of 
tion. Convex in front, it presents an uneven surface for the at- ac 
tachment of muscles, whilst on the opposite aspect it is con- 
cave. To the upper border is attached the septum of the tongue. 
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The cornua are two in number on each side (large and small). 
The large cornu continues the bone backwards, and is joined to 
the body of the os hyoides by a surface covered with cartilage. 
The surfaces of this cornu look somewhat upwards and downwards ; 
and the size decreases from before backwards till it ends posteriorly 
in atubercle. The small cornu, or appendix, is directed upwards 
from the point of union of the great cornu with the body, and is 
joined by the stylo-hyoid ligament. It is frequently cartilaginous. 


CARTILAGES OF THE LARyNx.— There are four large 
cartilages in the larynx, which are concerned in the produc- 
tion of the voice, viz. the thyroid, the cricoid, and the two 
arytenoid. In addition, there is the fibro-cartilaginous 
epiglottis, together with some small rudimentary pieces in 
the aryteno-epiglottidean fold of mucous membrane. 


The thyroid cartilage forms the upper part of the larynx, and 
protects the vocal apparatus as with a shield. From the greater 
width of the upper part of this cartilage the form of the larynx 
somewhat resembles a funnel. The anterior part is prominent in 
the middle line (pomum Adami) ; but the cartilage is concave be- 
hind at the same part, and gives attachment to the epiglottis and 
the thyro-arytenoid muscles and ligaments. The upper border is 
notched in the centre. 

The cartilage is formed of two square parts or halves, which are 
united in the middle line. The inner surface of each half is 
smooth, but the outer is marked by an oblique line, that extends 
from a tubercle at the root of the upper cornu, nearly to the middle 
of the lower border. Posteriorly the half of the cartilage has a 
thick border, which terminates upwards and downwards in a 
rounded projection or cornu: of these two the upper cornu is the 
longest ; but the lower cornu is thicker than the other, and arti- 
culates with the cricoid cartilage. 

The cricoid cartilage is stronger than the thyroid, below which 
it is placed, and encircles the cavity of the larynx. It is very 
unequal in depth before and behind, the posterior part being three 
times deeper than the anterior, something like a signet ring. 

The outer surface is flat and rather square at the back of the 
cartilage, and is marked by a median ridge, with two contiguous 
lateral depressions ; and on the side of the cartilage is a slight 
articular surface which receives the lower cornu of the thyroid 
cartilage. The inner surface is smooth, and is covered by mucous 
membrane, 
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The lower border is nearly straight, and is united to the first Borders, 
ring of the trachea by fibrous membrane. But the upper border the up- 
is irregular in its outline; for though it is straight posteriorly be- anevenel 
tween the articular marks for the arytenoid cartilages, or in the 
part corresponding to the deeper piece of the ring, in front of that 
spot the border is sloped obliquely downwards to the middle line. 

The cricoid cartilage is somewhat overlaid on the sides by the 
thyroid cartilage. 

The arytenoid cartilages are two in number, one on each side of Aryte- 
the middle line, and are placed on the upper border of the cricoid agen 
cartilage, at the back of the larynx. Each cartilage is triangular Situa- 

. : : tion and 
in shape, and offers for examination a base, apex, and three sur- form. 
faces. 

The base has a slightly hollowed surface for articulation with Base. 
the cricoid cartilage, and is elongated by means of an anterior and a 
posterior process; the former gives attachment to the vocal cord, 
and the latter receives the insertion of the crico-arytenoid 
muscles. ‘The apex is directed backwards and somewhat inwards, Apex. 
and is surmounted by the cartilage of Santorini. The inner sur- Three 
face is flat and even, but the outer is rough and excavated. At ae 


the posterior aspect the cartilage is concave and smooth. 


Cartilages of Santorini. — Attached to the apex of each arytenoid those 
cartilage is a small conical cartilage (cornicula, capitula Santorini), Santo- 
which is bent inwards towards the one of the opposite side. The" 
aryteno-epiglottidean fold is connected with it. 

Cuneiform cartilages.—T wo other very small fibro-cartilaginous bodies, Two cu- 
one on each side, which are contained in the aryteno-epiglottidean folds, 7/2"™ 
have received this name. ‘They are somewhat circular or conical in !28¢- 
form, and are situate near the capitula of the arytenoid cartilages : 
the situation of each in the fold of the mucous membrane is marked 


by a slight projection. 


The epiglottis is a piece of fibro-cartilage that in form resembles Eplglats 
a leaf, with the stalk below, and the lamina or expanded part pom 
above. Its position is behind the tongue, and in front of the 2rd po- 
upper orifice of the larynx. 

The anterior surface is bent forwards to the tongue, to which Surfaces. 
it is connected by three folds of mucous membrane. ‘The poste- 
rior surface is hollowed from side to side, but convex from above 
down. ‘To its sides are united the aryteeno- epiglottidean folds of Sides. 
mucous membrane. The lower part is connected by a fibrous band let 5 
(thyro-epiglottidean ligament) to the posterior aspect of the 
thyroid cartilage, near the notch in the upper border. The epi- 
glottis is further connected to the hyoid bone and the root of the 
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Glands tongue by strong bands of tissue. After the mucous membrane is 
removed from the epiglottis, the fibro-cartilaginous structure is 
seen to be perforated by numerous apertures that lodge mucipa- 
rous glands. | 


ind Between the epiglottis and the hyoid bone is a mass of yellowish fat, 
gland. Which has been incorrectly named by some the epiglottidean gland. 
Liga- LIGAMENTS OF THE Larynx.— The larynx is connected 
ments 0 


thela- by ligaments with the hyoid bone above and the trachea 

™ below. Moreover, there are connecting fibres uniting to- 
gether the cartilages, and between some of the cartilages 
synovial membranes exist. 


Ay ees Union of the larynx with the hyoid bone and the trachea. — A thin 
os - ° ° * 

cides. loose membrane (thyro-hyoid) passes from the thyroid cartilage 
rok a to the hyoid bone, and a second membrane connects the cricoid 


cartilage with the trachea. 


Aue a. The thyro-hyoid ligament is attached on the one part to the upper 

mem- _ border of the thyroid cartilage, and on the other to the upper border of 

brane. the hyoid bone, at the posterior aspect. Of some thickness in the centre, 
it gradually becomes thinner towards the sides, and finally ends in a 
rounded cord, between the extremity of the hyoid bone and the upper 
cornu of the thyroid cartilage. The superior laryngeal nerve and 
artery perforate this ligament, and a synovial membrane is placed 
between it and the posterior surface of the hyoid bone. 

Crico- 6. The membrane joining the lower border of the cricoid cartilage to 

nh al the first ring of the trachea (erico-tracheal ligament), resembles the 

brane. bands that join one ring of the trachea to another. 

een Union of the cricoid and th yroid cartilages. —'These cartilages 

and thy- are joined in the middle line in front by the crico-thyroid liva- 

Hie ment, and on the side by a capsular ligament around the small 


ay cornu of the thyroid cartilage. 


aes a. The anterior crico-thyroid ligament or membrane is thick and 

niger strong in the centre, and is attached to the contiguous margins of the car- 
lages from which it is named. But on the sides the ligament is thin, 
and leaving the lower border of the thyroid cartilage is continued up- 
wards to the chorda vocalis. Some small apertures exist in this mem- 
brane for the passage of small arteries into the larynx. The ligament 
is partly concealed by the crico-thyroid muscle. 

mek 6. The lateral crico-thyroid or capsular ligament surrounds the articular 

joint. surfaces between the side of the cricoid, and the lower cornu of the 
thyroid cartilage. Its fibres are strongest behind. A synovial membrane 
lines the capsule. 
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Articulation between the cricoid and arytenoid cartilages. — Between 
This articulation allows of most movement, and the surfaces of the salt 
cartilages which are in contact are retained by, a capsule, and ‘noid 


possess a synovial sac. 


The capsular ligament is fixed to each cartilage around its articular is a cap- 
surface, and one part (posterior ligament) is strongest on the inner and us ag 
posterior aspects. A loose synovial membrane is present in the arti- 
culation. 

A kind of capsule with a synovial sac unites the apex of the Between 
arytenoid cartilage with the hollowed base of the cartilage (capi- aye 
tulum) of Santorini. Sometimes these cartilages are blended (2? 
together. 


The ligaments uniting the thyroid and arytenoid cartilages Between 


(thyro-aryteenoid) have been already seen in the interior of the pepe 
larynx (p. 147.). tenoid. 

Ligaments of the epiglottis.—A band (thyro-epiglottidean) con- Two ii- 
nects the lower part of the epiglottis to the posterior surface of the §fy. 


thyroid cartilage, close to the excavation in the upper border. 8!ttis. 
Some fibrous and elastic tissue (hyo-epiglottidean ligament) like- 
wise connects the front of the epiglottis to the hyoid bone. 


STRUCTURE OF THE TRACHEA. — The anterior part of the Consti- 
trachea will be seen to be formed of a series of pieces of trachea. 
cartilage (segments of rings), which are connected together 
by fibrous tissue. The interval at the back of the tube, 
between the cartilages, is closed by fibrous membrane, by 
muscular fibres, and muciparous glands. And the tube is 
lined by the mucous membrane, and a subjacent elastic 
tissue. 

Cartilages.— The pieces of cartilage vary in number from six- Carti- 
teen to twenty. Each forms an incomplete ring, which occupies rete 
about three fourths of a circle, and each is convex forwards, 
forming the front and sides of the tube. At the extremities of the Peculia- 
trachea these cartilaginous pieces are least constant in size and igor 
form; for towards the larynx they increase in depth, and the 
lowest cartilage is shaped like the letter V. At the extremes also 
the cartilages may be slit at their ends, or may be blended together. 

The cartilages are united by a fibrous tissue that is continued from are Oh) 
one to another on both aspects, though in greatest quantity ex- fibrous 
ternally, and is extended across the posterior part of the air tube. "“*"* 

Dissection. —Remove the fibrous membrane and the muciparous glands Dissec- 
from between the cartilages at the back of the trachea, and the muscular beg: 
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fibres will be exposed. After the muscular fibres are examined, they 
may be cut through to see the elastic tissue and the mucous membrane. 


sy ae Muscular fibres. — Between the ends of the cartilages is a con- 
ar fibres, 


close tinuous layer of transverse unstriped fibres, which are attached on 

Nv the sides to the truncated ends of the cartilages. By the one sur- 
face the fibres are in contact with the fibrous membrane and 
the glands, and by the other with the next structure. 

Hlastic ‘The elastic tissue forms a complete lining to the tracheal tube, 

tee a though at the posterior part, where the cartilages are deficient, it 
is gathered into strong longitudinal folds. This layer is closely 
connected with the mucous membrane. 

Mucous © The mucous membrane of the trachea lines the tube, and resem- 

oneal bles that of the larynx, with which it is continuous, in being fur- 

aver nished with a columnar ciliated epithelium. Connected with this 

oe qs, Membrane are numerous muciparous compound glands of variable 
size. The largest set are found at the back of the trachea, in the 
interval between the cartilages, where they are placed superficially 
to and beneath the fibrous membrane of that part: their ducts 
pass forwards between the muscular fibres to the surface of the 
mucous membrane. Other smaller glands occupy the front and 
sides of the trachea, being situated on and in the fibrous tissue 


connecting the cartilaginous rings. 


Section XVIII. 


PREVERTEBRAL MUSCLES AND VERTEBRAL VESSELS. 


Deep ON the part of the spinal column that was laid aside after 
ria 
of spine. the separation of the pharynx from it, the student should 


examine the deep muscles on the front of the vertebrae. 


Dissee-  Dissection.—To expose these muscles, it is necessary to remove 

“oo the cellular membrane. The muscles are three in number on each 
side, and are easily distinguished: the largest one, nearest the 
middle line, is the longus colli; the muscle external to this, which 
reaches to the head, is the rectus capitis anticus major; and the 
small muscle, external to the last and close to the skull, the rectus 
capitis anticus minor. The small rectus muscle is usually injured 
in cutting through the basilar process of the occipital bone. 


Longus The LONGUS COLLI MUSCLE is situate on the side of the 
1, . ° - 

i bodies of the cervical and upper dorsal vertebra, and is ten- 
frien dinous and pointed above, but larger below. It consists of 
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two parts — internal and external. The internal part arises py two 
by fleshy and tendinous processes from the bodies of the two?" 
upper dorsal and two lower cervical vertebra, and from the 
intervening fibro-cartilages. This part of the muscle as- 
cends, and being joined by the external piece, which takes 
origin from the transverse processes of four cervical vertebrae 
(sixth, fifth, fourth, and third), is zxserted into the bodies of Inser- 
the four upper cervical vertebra. In contact with the an- bea in 
terior surface of this muscle is the pharynx. The inner With ie 
border is at some distance inferiorly from the muscle of the 
opposite side, but superiorly only the pointed anterior com- 

mon ligament of the spine separates the two. The outer 
border is contiguous to the scalenus, to the vertebral vessels, 

and to the rectus capitis anticus major muscle. 

The RECTUS CAPITIS ANTICUS MAJOR is external to the pre- zeoltie 
ceding muscle, and is largest at its upper end. Its origin is ™4or- 
by pointed tendinous slips from the anterior tubercles of the i 
' transverse processes of four cervical vertebra (sixth, fifth, 
fourth, and third), and the fibres ascend to be inserted into Iser- 
the basilar process of the occipital bone, in front of the fora- Come 
men magnum. ‘The anterior aspect of the muscle is covered ein 
by the pharynx, and by the internal carotid artery and the 
numerous nerves near the base of the skull. This muscle 
partly conceals the following one. 

The RECTUS CAPITIS ANTICUS MINOR is a small flat muscle, Rectus 
that arises from the transverse process, and partly from the minor 
anterior arch of the atlas, and ascends to be ivserted into the neath re 
basilar process of the occipital bone, between the foramen ing. 
magnum and the preceding muscle. The anterior division 
of the suboccipital nerve lies between the borders of this 
muscle and the rectus capitis lateralis. 

Dissection. — The small intertransversales will come into view ren 
when the other muscles are removed from the front and back of the 
transverse processes. By tracing towards the spine the anterior 
- division of one of the cervical nerves, the muscles will be readily 
found, for they are placed on the sides of the nerve. After the 
muscles and nerves have been examined, cut off the tips of the 
transverse processes to lay bare the vertebral artery. 


The INTERTRANSVERSE MUSCLES are slender fleshy slips inter. 
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trans- that occupy the intervals between the transverse processes. 
verse 


muscles. In the neck there are seven pair —one for each space; and 


we the first pair is between the atlas and the axis, whilst the 


tach- last is between the last cervical and the first dorsal vertebra. 
One set is attached to the anterior, and the other to the pos- 
terior tubercles of the transverse processes. Between the 
muscles, except in the first two spaces, is the anterior di- 
vision of a cervical nerve, and beneath the posterior muscle 

pesnne is the other division of the same nerve. In the upper inter- 
transverse space the posterior muscle is often wanting ; and, 
in the lowest space, the muscle of the anterior set is smaller 
than the others, or it may be absent. 

Cervical  Kait of the cervical nerves from the spinal canal. — The 


nerves in 
their fo- cervical nerves issue from the spinal canal through the inter- 


give yertebral foramina with two exceptions, and bifurcate into 
an anterior and a posterior trunk. 

anterior a. The anterior division passes outwards between the inter- 
transverse muscles, and joins the plexuses in the neck. 

and pos: b. The posterior division turns to the back beneath the 

vision. posterior intertransverse muscle, and the other muscles 
attached to the posterior tubercles of the transverse processes, 


lying between the articular processes of the vertebra. 


Firsttwo The first two nerves leave the spinal canal above the posterior 
nerves 


differ arches of the first two vertebre, and then divide into anterior and 
posterior trunks. 


in both a. Anterior division. —The anterior part of the first or suboccipital 


anor nerve has been examined (p. 108.); and the anterior division of the 


-- second nerve, after perforating the membrane between the posterior 


/ y9e"** arches of the second and third vertebra, is directed forwards, outside 


the vertebral artery, and beneath the intertransverse muscle of the first 
space, to join the cervical plexus. 
posterior 5. The posterior divisions of the first two nerves are described in the 


divi- D : 

sions.  aissection of the back. 

Verte- The vertebral artery has been seen at its origin in the neck 
ey et (p. 65.), and its termination is described with the vessels of the 


the jo; brain. Entering the foramen in the transverse process of the 


of cervi- sixth cervical vertebra (usually), the artery ascends vertically 
tebre. through the foramina in the transverse processes; and having 
passed through the aperture in the atlas, the vessel turns back- 


wards on the posterior arch of that bone, and enters the skull 


Pays. .. 


—- ee —_ 
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through the foramen magnum, after piercing the ligament joining 
the atlas and occipital bone. In its course through the foramina, Position 
the artery lies in front of the anterior trunks of the cervical (Oryes. 
nerves, except those of the first and second, the former of which 
crosses on the inner, and the latter on the outer side of the vessel. 
The vessel is accompanied by a vein and a plexus of nerves of the A vein 
same name. In its course the artery furnishes small twigs to the he pete? 
spinal canal and the contained cord. atid 
The vertebral vein commences by small radicles in the occiput verte- 
and the muscles of the back of the neck, and enters the aperture in ™™ Ye™ 
the transverse process of the atlas, where it sometimes receives a 
vein through the posterior condyloid foramen of the occipital bone. 
Accompanying the artery, the vein traverses the apertures in the ends in 
transverse processes, and ends in the subclavian vein. In its course $y?" 
it receives branches from the spinal veins, both internal and exter- Branch- 
nal; its other branches are described at p. 66. “a 
The vertebral plexus of nerves is derived from the inferior cer- Plexusof 
vical ganglion of the sympathetic. ‘The plexus surrounds the """™ 
artery, and communicates with the spinal nerves as high as the 
third or fourth. 


SECTION XIX. 


LIGAMENTS OF THE VERTEBRZ AND OF THE CLAVICLE. 


On the remaining part of the spine the ligaments that con- 
nect the cervical vertebre one to another, and to the occipital 
bone, are to be examined. 


Dissection. — Disarticulate the seventh cervical from the first Dip 
dorsal vertebra, and remove altogether the muscles, vessels, rietves, 
and cellular structure from the vertebre. Then saw through the 
occipital bone, so as to leave only an osseous ring bounding pos- 
teriorly the foramen magnum, and clean the ligaments between the 
atlas and the occipital bone. 


The COMMON LIGAMENTS attaching together the cervical Pee be 
vertebre are the same as belong to the vertebre in other ments of 
parts of the spine, viz. an anterior and a posterior strong >t. 
ligament, ligamentous bands between the laminz and spines 
of the bones, and capsular ligaments and synovial mem- 


branes between the articulating processes, together with 
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an inter-articular fibro-cartilage between the bodies of the 
vertebrae. 


These These ligaments are first to be examined: their descrip- 

iga- at ie : : 

ments tion is given with the ligaments of the spine, at the end of 
escrid- e . ° 

edelse- the dissection of the thorax. But in opening the spinal canal 


here. i pees . 

to see the ligaments inside it, the arches of the three highest 
vertebre should be left untouched. 

Special SPECIAL LIGAMENTS unite the first two cervical vertebre 

liga- 


ments one to another and to the occipital bone: some of these are 
found external to, and others within the spinal canal. 
Pat The ligaments outside the spinal canal are thin fibrous 
between membranes that connect the arches of the first two vertebrae 
vertebra in front and behind, and the arch of the atlas with the occi- 
cipital pital bone at the same aspects. Capsular ligaments surround 
viz. the articular surfaces of all these bones, which will be ex- 
amined more conveniently after the spinal canal is opened. | 
posterior a, Union of the atlas with the axis. — 1. The posterior liga- 
ment (atlo-axoid) is a thin loose membrane, which is attached 
by the one margin to the posterior arch of the atlas, and by 
the other to the arch of the axis. Below the superficial layer 
anterior are some deeper and stronger fibres. 2. The anterior liga- 
oid; ment unites the anterior parts of the first two vertebre in the 
same manner as the preceding ligament connects their pos- 
terior arches. It is thickest in the middle. 
andan- 6. Union of the atlas with the occipital bone. —1. The 
anterior ligament (occipito-atloid) passes from the anterior 
margin of the oceipital-bene, between the condyles, to the 
anterior arch of the atlas. The middle part of the ligament, 
which is fixed to the tubercle on the front of the atlas, is the 
sa ea: thickest. 2. The posterior ligament is fixed to the posterior 
acelpit: half of the foramen magnum (between the condyles), and to 
the posterior arch of the atlas. It is thin, and is perforated 
on each side by the vertebral artery and the posterior divi- 
sion of the suboccipital nerve. 
Liga- The ligaments inside the spinal canal are peculiar in 


ments in- 


line form, and assist to retain the skull in position during the — 
betwee 


same rotatory and nodding movements of the head. Between the 
bones 


as below. occipital bone and the second vertebra are three strong liga- 
ments — a central one, and two lateral or check ligaments ; 
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and, moreover, the odontoid process of the axis is fixed against 
the posterior aspect of the anterior arch of the atlas by a 
strong transverse ligament. 

Dissection. — Supposing the laminz of the cervical vertebree to Dissec- 
be removed, except those of the first two bones, the posterior cei 
arches of these two vertebre are to be sawn through internal to 
their articular processes. Afterwards the ring of the occipital 
bone that bounds posteriorly the foramen magnum is to be taken 
away. Lastly, the student should detach the tube of dura 
mater from the interior of the spinal canal; and on removing the 
upper part of the posterior common ligament of the bodies of the 
vertebree, the central ligamentous band between the occipital bone 
and the axis (occipito-axoid) will come into view. 


a. Union of the occipital bone with the axis. —1. The Between 
central ligament (occipito-axoidean ) is a rather thick band, axis isa 
which is attached to the grooved or cranial aspect of the ep 
basilar process, and is connected with the posterior ligament 
of the bodies of the vertebra. From this spot it descends 
over the odontoid process, and becoming narrower is inserted 
into the transverse ligament of the atlas, and into the body 
of the axis. Occasionally a bursa is found between the 
transverse ligament of the atlas and the superficial fibres of 
the occipito-axoidean ligament, which are continued to the 
second vertebra. 


Dissection. —If the occipito-axoidean ligament is removed, the Desa 
. ° = ion, 
following lateral or check ligaments are seen, together with the 


transverse ligament. 

2. The odontotd or check ligaments are two strong bundles And two 
of fibres, one on each side: each is attached by one end to rages : 
the apex and side of the odontoid process, aid by the pe 
other to a depression on the inner surface of the condyle of 
the occipital bone. These ligaments are covered by the occi- 
pito-axoidean band, and diverge from a central point to the 
sides. Between them there is oftentimes a band of fibres, 
that connects the tip of the odontoid process to the basilar 
part of the occipital bone. 

b. Union of the atlas with the axis. — The transverse liga- To fx. 
ment of the atlas is a flat strong band behind the odontoid ea 


: . P ° there 
process, which is attached on each side to a depression on the isa 


160 DISSECTION OF THE HEAD AND NECK. © 


trans. inner part of the articular process of the atlas. This liga- 
verse il- 


gament ment is thickest in the centre, where it projects above the . 
odontoid process, and is joined by the deep fibres of the’ 


occipito-axoidean ligament. Its surface towards the cord is 
concealed by the occipito-axoid ligament. This ligament 
fixes firmly the odontoid process of the second vertebra 
against the anterior arch of the atlas, confining it in a ring. 
If the transverse and check ligaments are cut through, the 
tip of the odontoid process will be seen to have two carti- 
laginous surfaces; one in front where it touches the atlas, 
the other at the opposite aspect, where it is in contact with 
andtwo the transverse ligament. ‘Two synovial membranes facilitate 
mem. the movements of the odontoid process, one being between 
branes. A 3 
that piece of bone and the atlas, and the other between it 
and the transverse ligament. 
Capsular Union of the articular surfaces. —a. The articular sur- 
ments faces of the occipital bone and atlas are surrounded by a 
ane capsular ligament of scattered fibres, which is strongest ex- 
branes ternally and in front. When the joint is opened, the condyle 
prticular of the occipital bone will be seen to look somewhat outwards, 
surfaces; whilst the surface of the atlas has an opposite direction. A 


loose synovial membrane is placed between the bones. 


6. The articular surfaces of the first two vertebrz are | 


enclosed by a capsule, which is stronger in front than be- 
hind. On opening the joint, the surfaces of the bones in 
contact will be seen to be almost horizontal. On each side 
there is a separate loose synovial membrane. 


Jointat STERNO-CLAVICULAR ARTICULATION.— The internal end 


sternal 

end of of the clavicle is received on a fibro-cartilage, and is re- 
tained in position by the following ligaments ; anterior and 
posterior, with one to the first rib, and another between the 


ends of the two clavicles. 


Dissec- Dissection.— For the examination of the ligaments in the 

tion. sterno-clavicular articulation, take the piece of the sternum that 
was laid aside for that purpose. Remove the cellular membrane 
from the several ligaments; and should these have become dry, 
they ought first to be moistened for a short time. 


An an- The anterior ligament is attached by a narrow point to 
terior, 


— 


: Ditag 


t, 
; 
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_ the head of the clavicle, and from that spot the fibres diverge — 
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in front of the interarticular cartilage, to be inserted before 
the articular surface on the sternum. 

The posterior ligament is less strongly marked than the pos- 

° ° rior, 
preceding, but it has attachments behind the bones corre- 
sponding to those of the anterior in front of them, viz. to 
the head of the clavicle and to the sternum. Like the an- 
terior ligament it adheres to the fibro-cartilage. 

The interclavicular ligament extends above the sternum, note 
from the clavicle of one side to the corresponding bone of lar, 
the other side. ‘The fibres do not cross in a straight line, 
but dip into the hollow between the clavicles, and are con- 
nected with the upper part of the sternum. 

The costo-clavicular ligament is a short strong band of 2%4 ¢os-' 


oblique fibres that intervenes between the first rib and the ear Ie 
clavicle. Inferiorly it is fixed to the upper surface of the 
cartilage of the first rib, and superiorly to the under surface 

of the clavicle near its sternal end. The subclavius muscle 

is in front of the ligament. Sometimes the clavicle touches 

the rib, and is provided with an articular surface and a 
synovial membrane at that spot. 

The interarticular fibro-cartilage will come into view by Fibro. 
cutting the ligaments before described, and raising the cla- lage. 
vicle. It is flat, and almost circular in form, but is thicker 
at the circumference than the centre. By its upper surface 
the cartilage is united to the head of the clavicle, which is 
imbedded in it; and by the opposite surface it is connected 
to the cartilage of the first rib. The ligaments in front and 
behind the articulation are united to the margins of the 
fibro-cartilage. Sometimes there is an aperture in the centre 
_of this interarticular cartilage. 

Two synovial membranes are present in the articulation, Two sy. 


novial 


one being on each side of the fibro-cartilage. The sac be- mem- 
ranefe 


tween the sternum and the fibro-cartilage is looser than that 
between the clavicle and the cartilage. 


Position 
of the 


brain. 


Three 
menin- 
ges. 


Dura 
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CHAPTER II. 


DISSECTION OF THE BRAIN. 


Section I. 


MEMBRANES AND VESSELS. 


DurineG the examination of the membranes, the vessels, and 
the nerves, the brain is to be placed upside down, resting in 
the coil of a cloth, which supports it evenly. 

MEMBRANES OF THE Brain.— The coverings of the brain 
(meninges) are three in number, viz. dura mater, pia mater, 
and arachnoid membrane. The dura mater is a firm, 
fibrous investment that supports parts of the brain, and 
serves as an inner lining to the bones. The pia mater is the 
most internal, and is a vascular layer. And the arachnoid is 
a thin serous sac, which is situate between the other two. 

Besides enveloping the brain, these membranes are pro- 
longed on the cord into the spinal canal, and will be noticed 
in the dissection of that part. The description of the dura 
mater will be found at p. 8. 

The ARACHNOID is a thin serous membrane, which lines 
the inner aspect of the dura mater, and is reflected over the 
pia mater and the brain. Around the vessels and nerves in- 
tervening between the skull and the brain, the membrane 
forms sheaths which extend a short distance into the several 
apertures, and then become continuous with the parietal or 
cranial portion. Like other serous membranes, it forms a 
sac which contains a lubricating fluid; and it consists of a 
parietal and a visceral part. 

The parietal part is inseparably united to the inner sur- 
face of the dura mater, giving to it a smooth and polished 
aspect, and is continued in the same manner over the pieces 
of that membrane that project between the different portions 
of the brain. 
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The visceral part covers the encephalon loosely, especially ¥ Mi tacidn 
on the under surface, and beneath it there is a considerable not close 
interval (subarachnoid space). When it is traced over the 
brain, the following is the disposition of the serous mem- 
brane. On the upper or convex surface of the brain the 
membrane passes from one convolution to another, without 
dipping into the intervening hollows ; but it lines the great 
median fissure as low as the extent of the falx. It is said to 
be continued posteriorly into the lateral ventricle. On the eee 
lower or under surface of the cerebral mass the arachnoid 
covers the anterior lobes, and sinks into the median fissure: 
but farther back there is a space between it and the brain. varies at 
Still more posteriorly the serous membrane is closely con- bie 
nected to the pons and to the under surface of the cerebellum ; 
but between the hemispheres of the little brain there is 
another space beneath it, similar to that at the under part 
of the cerebrum. 

The subarachnoid space, or the interval between the it is the 

arachnoid membrane and the pia mater, is larger in one arach 
spot than another, and contains more or less fluid (cerebro- space. 
spinal). In the fissure between the hemispheres, both of 
the cerebrum and cerebellum, and at the middle of the 
under part of the former, the subserous space is largest. 
If the arachnoid covering is removed from the fissure be- 
tween the hemispheres of the cerebellum, the student will 
perceive the aperture of the fourth ventricle, by which the 
cavity in the interior of the brain communicates with the 
subserous space both of the encephalon and of the spinal 
cord. 

The PIA MATER, or the vascular covering of the brain, Pia ma- 
closely invests the different parts of the cranial mass, and a 
dips into the fissures, as well as into the hollows between the 
convolutions and the laminz. Besides covering the exterior acaee 
of the brain, it sends processes into the interior to supply inte fee 
vessels to the walls of the enclosed spaces : thus, one pene- 
trates into the cerebrum below the corpus callosum, and is 
named velum interpositum ; and two vascular fringes pro-  ~ 
ject into the fourth ventricle, and are known as the choroid 
_ plexuses of that ventricle. 

M 2 
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itisa This membrane is a net-work of vessels, and is con- 
of blood structed chiefly out of the minute ramifications of the 
arteries before they enter the substance of the brain ; the 
intervals between the vessels being closed by cellular tissue, 
so as to form a continuous membrane. From the under 
surface of the pia mater proceed numerous fine vessels for 


the nutrition of the brain. 


eae Dissection. —To expose the arteries, let the brain remain upside 

the ves- down, and let the arachnoid membrane be taken from the vessels 

sels. that are evident. Follow forwards the two arteries that lie in 
the median fissure of the great brain; next the artery that passes 
outwards transversely across the brain; and, lastly, a vessel that 
bends backwards along the inner part of the half of the great 
brain (cerebrum). One artery is seen ramifying on the upper 
surface (in the present position) of the cerebellum, and another is 
to be followed to the under surface. 


Before entering into the detail of the anatomy of the 


arteries, it may be advisable to mention shortly the different 


divisions of the brain, and the larger parts that are seen on 


its under-surface. 

Outline The cranial or encephalic mass of the nervous system 

mass. consists of cerebrum or great brain, cerebellum or small 
brain, and pons and medulla oblongata. Each of these parts 
has the following situation and subdivisions : — 

cee The medulla oblongata, or the upper end of the spinal 

spinal cord, lies in the groove between the halves of the small 
brain, and is divided into two symmetrical parts by a 
median fissure. To its sides and upper part some of the 
cranial nerves are united. 

Pons. The pons Varolii is situate in front of the medulla ob- 
longata, and is marked along the middle by a groove, which 
indicates its separation into two halves. In front of it are 
two large processes that pass to the great brain (crura 

andits cerebri); on each side it is united to the small brain by a 

“similar white mass (crus cerebelli); and behind is the 
enlarged upper part of the cord. 


Cerebel- The cerebellum, or the small brain, is divided into two 


halves by a median fissure, and each half will be ‘subsequently. 


seen to be subdivided into lobes. 
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The cerebrum, or the large brain, is also divided into two Cere- 
halves, by a longitudinal fissure in the middle line. Each 
half is further subdivided into anterior, middle, and _pos- 
terior lobes. Between the anterior and the middle lobe is and its 
the fissure of Sylvius, but the limit between the middle and siege 
the posterior is only a line corresponding to the anterior 
part of the small brain. In the middle line of the cerebrum, 
between the hemispheres and in front of the pons, are 
several small bodies that will be afterwards enumerated. - 

ARTERIES OF THE Brain. — The brain is supplied with Arteries 

f the 
blood by the two vertebral and the two internal carotid brain, 
arteries. 

The vertebral artery is a branch of the subclavian artery, Verte- 
and enters the spinal canal by piercing the membrane be- 
tween the atlas and the occipital bone. Then ascending to ends in 
the brain, round the side of the medulla oblongata, the artery ment 
enters the skull through the foramen magnum, and is 
blended with its fellow in one trunk (basilar) at the lower 
border of the pons. As the vessél winds round the upper winds 
part of the cord, it lies between the roots of the ninth and ele 
suboccipital nerves; but it is afterwards internal to the 
ninth. 

Branches. — Between its entrance into the spinal canal Branch. 
and its termination, each artery furnishes offsets to the ~ 


spinal cord, to the dura mater, and to the cerebellum. 


1. The posterior spinal branch is of ineonsiderable size, and arises °f pie 
opposite the posterior part of the cord: it descends along the side of the 
cord, behind the nerves, anastomosing with its fellow, and with branches vine 8 
that enter by the intervertebral foramina. 

2. The anterior spinal branch is as small as the preceding, and is an eae 
offset opposite the front of the spinal cord. This small branch joins the 
corresponding twig of the opposite side, and the resulting vessel is con- 


tinued along the middle of the cord on its anterior aspect. 


3. The posterior meningeal artery leaves the vertebral trunk opposite ofdura 


the foramen magnum, and ramifies in the dura mater lining the fossx 
of the occipital bone. 

4. The inferior cerebellar artery (posterior) i is distributed to the Branch 
under surface of the cerebellum. Taking origin from the end of ciraige 
the vertebral or from the basilar artery, sis branch winds back- P2f 
wards round the side of the medulla, between the pneumo-gastric !"- 
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and spinal accessory nerves, to enter the median fissure of the 
cerebellum. Directed onwards along the fissure, the artery reaches 
the upper surface of the cerebellum, and there anastomoses with 
the superior cerebellar artery. A branch of the artery ramifies 
over the under surface of the cerebellum, and ends externally by 
anastomosing with the upper cerebellar artery. As the vessel lies 
by the side of the aperture of the fourth ventricle, it gives a small 
offset to the choroid plexus of that cavity. 


The basilar artery is the vessel resulting from the union 
of the two vertebral arteries. It reaches from the lower to 
the upper border of the pons, and ends at the last spot by 
dividing into two branches (posterior cerebral) for the cere- 
brum. The vessel touches the basilar process of the occipital 
bone (thence receiving its name), and corresponds to the 
median groove of the pons. On each side of and almost 
parallel to it is the sixth nerve. 

Branches. — Besides the terminal branches mentioned 
above, the artery supplies transverse arteries to the pons 
and to the under part of the cerebellum, and a large branch 
to the upper surface of the cerebellum. 

1. The transverse arteries of the pons are four or six small twigs, that 
are named from their direction, and are distributed to the substance of 
the pons. One of these gives an offset to the internal auditory meatus 
along the seventh nerve. Resembling most this set of branches is the 
following artery, the inferior cerebellar (anterior): this arises from the 
basilar trunk, and is directed outwards to the under-surface of the cere- 
bellum at the anterior part, on which it is distributed. 


2. The superior cerebellar artery is derived from the basilar so 
near its termination, that it is often described as one of the final 
branches of that vessel. Its destination is the upper aspect of the 
cerebellum, to which it is directed backwards over the third nerve 
and the crus cerebri, but parallel to the fourth nerve. On the 
upper surface of the cerebellum the artery spreads out in branches, 
and its ramifications anastomose with the vessel of the opposite 
side, and with the inferior cerebellar artery. Some twigs of this 
vessel enter the piece of the pia mater that projects into the pos- 
terior part of the cerebrum, viz. the velum interpositum. 


3. The posterior cerebral artery takes on each side a backward — 
course, similar at first to the preceding artery, but separated from 
it by the third nerve. The vessel is then inclined to the posterior — 
lobe of the cerebrum at its inner part, and divides into many 
branches. Some of these supply the under part of the posterior 
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lobe, whilst others turn upwards both on the outer and inner 
aspects of the back of the hemisphere, and anastomose with the 
other cerebral arteries. 


Numerous small lonk branches leave the posterior cerebral artery its offsets 
close to its origin, and enter the base of the brain between the crura 
cerebri (posterior perforated spot). Soon afterwards the vessel is 
joined by a small straight branch (posterior communicating) from the commu- 
internal carotid artery. Lastly, it furnishes a small choroid artery to peste 
the fold of pia mater that projects into the cerebrum: this small branch roid. 
winds round the crus cerebri, and is transmitted between the crus and 
the hemisphere of the cerebrum to the velum interpositum and the 
choroid plexus. 


From the foregoing examination of the branches of the part of 
vertebral arteries and of the trunk (basilar) that continues ipa 
them onwards, it appears that about half the encephalon — tebral ; 
viz. the medulla oblongata, the pons, the cerebellum, and the “““" 
posterior third of the cerebrum — receives its blood through 
those branches of the subclavian arteries. 

The INTERNAL CAROTID ARTERY terminates in the brain Internal 
by supplying branches to its remaining two thirds, or to the aoe 
anterior and middle lobes. Having passed through the 
space of the cavernous sinus (p. 19.), the vessel emerges on 
the inner side of the anterior clinoid process, and divides at 
the inner end of the fissure of Sylvius into anterior cerebral, ends in 
middle cerebral, and posterior communicating arteries. <At prbeinde 
the base of the brain the carotid artery lies between the 
second and third nerves, but nearest the former. 

Branches. — In the skull the carotid artery supplies the Branch- 
ophthalmic artery, before it ends in the following terminal a 


branches of the cerebrum. 


1. The anterior cerebral artery supplies the inner part of the Anterior 
cerebral hemisphere. The vessel of each side is directed forwards apple 
to. the median fissure between the hemispheres; and as the two part of 
are about to enter it, they are united by a short thick artery, the Proa 
anterior communicating. Each artery then runs forwards in the bare 
fissure, and bends round the anterior part of the corpus collosum, artery 
so as to be placed on its upper aspect in the natural state of the 
brain. Still continuing backwards nearly to the posterior ex- 
tremity of the hemisphere, the artery gives off numerous branches, 
which anastomose with the other cerebral arteries. 
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sieht Near its commencement this artery furnishes many small branches 
to the part of the brain contiguous to the inner end of the fissure of 
Sylvius (anterior perforated space); and it distributes also some branches 
to the under part of the anterior lobe. 


Middle 2. The middle cerebral artery is the largest offset of the internal 

artery carotid, and supplies the outer part of the hemisphere. Passing 
outwards in the fissure of Sylvius, the artery divides in it into many 

endsin large branches, that issue at the outer end, and spread over the 

parcet external aspect of the hemisphere of the cerebrum, inosculating 

‘there, With the other two cerebral arteries at the front, the back, and the 
upper part of the brain. 

Offsets. At the inner end of the fissure of Sylvius numerous small branches 
arise from the middle cerebral artery, and enter the cerebral substance 
through the part called locus perforatus anticus. j 

FO es The posterior communicating artery is a small twig that is 

municat- directed backwards parallel to the third nerve, and on its inner 


ms: side, to join the posterior cerebral artery near the pons. 

fan 4. The choroid artery (anterior) is small in size, and arises either 
from the trunk of the carotid, or from the middle cerebral artery. 
It passes backwards on the outer side of the preceding, and finds 
its way between the hemisphere and the crus cerebri to the choroid 
plexus of the lateral ventricle. 

wie Circle of Willis, —This term has been applied to the chain of 
communications between the arteries at the base of the brain; for 
the vessels of the brain are united freely both on their own side 
and across the middle line, giving rise to an arterial circle. On 

ae each side this circle is formed by the trunk of the internal carotid, 

ashare giving forwards the anterior cerebral, and backwards the posterior 

* communicating artery. In front it is constructed by the con- 

verging anterior cerebral and the anterior communicating artery ; 
and behind, by the bifurcation of the basilar artery into the pos- 
terior cerebral arteries. In the area of the circle lie the several 
parts of the brain that correspond to the floor of the third ven- 

ellen tricle. The complete inosculation between the cranial vessels in 

culation the circle of Willis allows at all times a free circulation of blood 

them" through the brain, even though a large vessel on one side should be 
obstructed. - ° 


Veins of The veEtns of the brain enter the sinuses of the dura 
brain. mater instead of uniting into trunks that are companions to 
the arteries. * 


Dissee-  Dissection.— The pia mater and the vessels are now to be re- 
moved from the brain, and the origin of the cranial nerves to be 
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defined. Over the greater part of the cerebrum, the pons, and 
the medulla, the pia mater is detached with tolerable facility 
by using two pair of forceps; but over the cerebellum the mem- 
brane adheres so closely that it will require some care to remove it 
without tearing off the cortical layer of that part. In clearing out Care to 


the fissure between the halves of the cerebellum on the under sur- a hes ie 


face, the membrane that bounds on each side the opening of the Dice 
fourth ventricle will probably be taken away. The student should ‘** 
therefore’ observe the position and size of that opening between 

the back of the medulla oblongata and the inferior vermiform pro- 

cess. When the surface is clean, the brain is to be replaced in the 


. spirit till it is hardened. 


Section II. 


ORIGIN OF THE CRANIAL NERVES. 


THE cranial nerves take origin from the encephalon, with origin 
one exception (spinal accessory ), and leave the skull through 
apertures therein. 

The place at which a nerve appears on the surface of the ie 
brain does not determine its origin; for fibres or roots may real. 
be traced deeply from the surface into the nervous sub- 
stance. Each nerve has, therefore, an apparent and a real 


origin in the encephalon. 


_ The cranial nerves may be regarded either as nine or twelve Classifi- 
pairs, according to the mode of classifying them. Those writers aed 
who take the smaller number include in one nerve all the trunks 
contained in the same aperture of the skull: for instance, the 
eighth nerve, which consists of three trunks in the foramen lacerum 
jugulare. But those who enumerate twelve nerves consider each 
distinct trunk issuing from the encephalon to constitute a separate 
cranial nerve, whether it may be alone, or combined with others in 

its foramen of exit. The designation of the several nerves may be and de- 
numerical; or their names may further be derived from the parts tion 
to which they are distributed, or from the function of the part 


supplied by them. “ 


The FIRST or OLFACTORY NERVE is very soft and pulpy, Olfacto- 

* ° * ry rv 
being destitute of a neurilemma, and has both grey substance : 
and white fibres in its composition, like the cerebrum. It is 
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a flat-looking band, wider at each end than in the middle, 
lieson Which is lodged in a sulcus on the under aspect of the ante- 
lobe, Tior lobe of the cerebrum, and is kept in position by the re- 

flection of the arachnoid membrane over it. When the 

nerve is raised from its sulcus it is prismatic in form, the 
forms apex of the prism being directed downwards in this posi- 
olfactory . ° . 
bulb, ~ tion. Anteriorly, the nerve swells into the olfactory bulb, 

a greyish looking mass, that distributes nerves to the nose ; 

and posteriorly it is connected to the cerebrum by three 

roots of origin, external, internal, and middle. 

inom The external or long root is a slender white band, which 
passes along the outer part of the anterior perforated space, 
and across the fissure of Sylvius, and disappears by sinking 
into the substance of the middle lobe of the cerebrum. 

intenal The ¢nternal or short root is also white, and consists of 

anc small fibres that come from the inner part of the anterior 


lobe of the cerebrum. 


Peale The middle or grey root is connected with a conical ele- 
vation at the posterior part of the sulcus which lodges the 
nerve. | 

Deep Deep origin. — The external root is said to be connected with the an- 


origin. : : : ; ‘ ‘ 
P terior commissure and the convolutions of the island of Reil; the inner 


root joins the front of the corpus callosum, or the white fibres of a con- _ 
volution to be afterwards examined (gyrus fornicatus); and the middle 
root encloses white fibres, which are found to reach the corpus striatum. 


Optic The SECOND or OPTIC NERVE is the largest of the cra- 
’ nial nerves, except the fifth, and appears as a flat band on 
the crus cerebri; anteriorly the nerves of opposite sides are — 
part call- united in a commissure. The part of the nerve posterior 
ed tract, E 4 : 5 
to the commissure is named optic tract, and is connected to 
the crus cerebri; but the part beyond the commissural 
union is round and firm, being invested by a neurilemma, 
pat, and is called optic nerve. The destination of the nerve is” 
nerve. 
to the eye. 
Origin The nerve takes origin from two of the corpora quadri- 
from < 5 . : 
cere.  gemina (nates and testis of one side), and from the optic — 
rum. i A f 
thalamus and the corpora geniculata; but this attachment 
will be afterwards seen. As the nerve reaches forwards to- 


the commissure, it is attached to the crus cerebri by its outer 
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or anterior edge; and when it is placed in front of the tuber 
cinereum, it receives other filaments from that body. bes me 

The commissure (chiasma) of the optic nerves is some- tts com- 
what of a square shape, and lies on the olivary eminence of ™*"* 
the sphenoid bone, within the circle of Willis. It is placed 
in front of the tuber cinereum; and passing beneath it, in 
this position of the brain, is the thin lamina cinerea. In the poe 
commissure there is a partial crossing of the fibres of the Fines 
nerves of opposite sides after this manner; the outer fibres 
of each nerve are continued straight to the eyeball of the 
same side, but the inner fibres decussate, those of the right 
nerve being continued to the left, and vice versa. Some 
transverse fibres have been described at the front and back 
of the commissure. 

The THIRD NERVE, muscular nerve of the eyeball, is round origin 
and firm, and is attached to the inner aspect of the cerebral ee 
peduncle, near the locus perforatus, and close in front of the 
pons Varolii. 


' Deep origin. —'The fibres of the nerve separate as they pierce the pies as 
rus 
peduncle, and enter the locus niger, as well as the bundles of longi- cerebri. 


tudinal fibres on each aspect of that body. Some of the roots are said 
to be traced to the pons Varolii, to the nates, and to the fibres of the 
superior peduncle of the cerebellum, 


The FOURTH or TROCHLEAR NERVE cannot be followed Origin’ 
backwards, at present, to its origin. It is the smallest of the et evig 
cranial nerves, and arises from the valve of Vieussens, over cerebel- 
the fourth ventricle. ‘The nerve appears between the cere- 
brum and the cerebellum, on the side of the crus cerebri, and 
is then directed forwards to enter an aperture in the tento- 
rium cerebelli, near the posterior clinoid process. 

The FIFTH or TRIFACIAL NERVE is the largest cranial Fifth 
nerve, and consists of two roots, large and small. This eye? 
nerve resembles a spinal nerve, in possessing ganglionic and so 
aganglionic roots, the former giving sensory, and the latter 
motor power, which are blended beyond the ganglion. 

The nerve is attached to the side of the pons Varolii, Origin 
nearer the upper than the lower border. “The small root is pons. 
highest, and is separated from the other by two or three 
of the transverse fibres of the pons. Both roots pass out- 
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wards through an aperture in the dura mater, above the 
petrous part of the temporal bone. 


Deep Deep origin. —The small root is supposed to be connected with the 

unser. fibres of the pyramidal body. The large root may be traced through 

tain. the transverse fibres of the pons to the floor of the fourth ventricle, 
where it is said to be connected with the fasciculus teres, or the pro- 
longation of the lateral column of the spinal cord. Some anatomists 
trace it to the lateral column in the medulla oblongata, behind the 
olivary body. 


Origin The sIxTH NERVE, abducent nerve of the eyeball, arises 
Ot slx 


nerve. from the pyramidal body, close to the pons, and sometimes 
from the lower part of the pons. 
Seventh ‘The SEVENTH CRANIAL NERVE (Willis) appears at the 


nerve mg, : 
has two lower border of the pons, where this is joined by the resti- 


parts. : ee : 
form body. It consists of two distinct trunks, facial and 
auditory. 

Origin a. The facial nerve (portio dura, seventh nerve, Soemmer- 


of the i 3 : : 
facial Ying) is firm and round, and smaller than the auditory, in- 


ternal to which it is placed. It springs from the anterior 
part of the restiform body, close to the pons, and from the 
lower border of the pons. 


poe The facial nerve is united with a small accessory band of fibres 

ry piece. intermediate between it and the auditory (Wrisberg) ; it is then 
applied to the auditory nerve, and the two enter the internal 
meatus. 

reel b. The auditory nerve (portio mollis, eighth nerve, Soem- 
merring) arises in the floor of the fourth ventricle, and in 
the restiform body. 

i A Deep origin. — The facial nerve is connected with the restiform body, 

* and with an offset from the pyramidal and the olivary body (olivary 

fasciculus). The auditory nerve arises from the restiform body, as 
well as from the grey matter ofthe fourth ventricle, some roots coming 
out of the median groove in that part; whilst the intermediate part 
of Wrisberg passes deeply to the fibres of the lateral column of the 
cord. 


Eighth "The EIGHTH CRANIAL NERVE (Willis) is placed along the 

aeheiei side of the medulla oblongata, being attached to the resti- 
form body, and consists of three distinct trunks, glosso- 
pharyngeal, pneumo-gastric, and spinal accessory. a 


Origin a. The glosso-pharyngeal nerve (ninth nerve, Soemmer- 
of glosso- 


geal, 


pharyn- ring) is the smallest of the three, and is situate highest. Its — 
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apparent origin is by three or more fibrils from the inner 
part of the restiform body, close to the facial nerve. 

b. The pneumo-gastric or vagus (tenth nerve, Soemmer- vagus, 
ring) is attached to the restiform body, below the glosso- 
pharyngeal nerve, by a series of filaments that are collected 
into bundles, and are then united in one large flat band. 

e. The spinal accessory nerve (eleventh nerve, Soemmer- and spi- 

ring) is firm and round, like the third or the sixth nerve. It cer} 
takes origin, by a number of fine filaments, from the lateral” 
surface of the cord, as low as the sixth cervical vertebra. 
The nerve ascends along the cord between the ligamentum 
dentatum and the posterior roots of the spinal nerves, with 
the upper of which it is sometimes connected. It then 
enters the skull by the foramen magnum, and receives fila- 
ments from the lower part of the restiform body, in a line 
with the roots of the pneumo-gastric nerve. 

All three of the nerves converge to a spot below the crus all cae 
cerebelli, where they rest on a small lobe of the cerebellum the skull. 
(flocculus), and are then directed outwards to the foramen 
lacerum jugulare (p. 18.). 

Deep origin.— According to Stilling each of these nerves takes origin Thedeep 


from a special mass of grey matter (its nucleus) at the back of the (ior. 
medulla oblongata. That of the glosso-pharyngeal is highest, and the one ‘in. 
of the pneumo-gastric next below; both these form projections in the 

floor of the fourth ventricle, near the lower part of the calamus scrip- 
torius. The nucleus of the spinal accessory nerve is contained in the 


medulla, lower down than the preceding. 


The NINTH or HYPO-GLOSSAL NERVE of Willis (twelfth ninth 
nerve, Soemmerring) is placed on the front of the medulla” 
oblongata, and arises by a series of filaments from the sulcus 
between the pyramidal and olivary bodies, in a line with the 
anterior roots of the spinal nerves. 

The filaments of origin unite into two bundles, which Origin 
separately pierce the dura mater, and do not become blended medulla. 
together till they are outside the cranial aperture. 

Deep origin. — Stilling traces the filaments of this nerve to a nucleus pee 
in the floor of the fourth ventricle, which projects close to the calamus 


scriptorius, and is internal to those of the glosso- pharyngeal and vagus 
nerves. 
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SECTION III. 


MEDULLA OBLONGATA AND PONS VAROLII. 


Tue medulla oblongata and the pons are interposed between 
the spinal cord and the brain, and in them the elements of 
the cord are re-arranged and increased before entering the 
cerebrum and the cerebellum. 


Spcvaua Position.— The brain is to remain in the position in which it was 
part placed during the examination of the nerves and the vessels. On 
anddi- a single brain the student may ascertain nearly all the anatomy of 
rections the parts composing the medulla and the pons; but if he can pro- 
cure ahardened specimen of the medulla and the pons united, and 
another of a vertical section through these same bodies, his know- 


ledge will be much more perfect. 


Upper The MEDULLA OBLONGATA is the upper dilated part of the 
part of 


spinal spinal cord which is contained in the cranium. Its limit is 
Situa- the lower border of the pons in one direction, and the level 
of the upper margin of the atlas in the opposite direction. 
god This part of the cord is pyramidal in form, and measures 
about one inch and a quarter in length, half an inch in © 
thickness, and three quarters of an inch in breadth at its 
widest part. 
dean The larger part or the base of the medulla joins the pons, 
the transverse fibres of the latter marking its limit; and the 
Apex. apex is blended with the cord at the spot before mentioned. 
Surfaces. The anterior surface is irregularly convex, and is in contact 
with the hollowed basilar process of the occipital bone. The 
opposite surface is somewhat excavated superiorly, where 
it forms the floor of the fourth ventricle, and rests in the 
fissure between the halves of the cerebellum. On the poste- — 
rior aspect there are not any cross fibres of the pons, as in 
front, to indicate the extent of the medulla. 
Division] The medulla oblongata is divided into halves by a median © 
into ° : : 
halves by fissure in front and behind. ‘The fissures are continuous 
fissures. z . ae 
with those along the cord, but their extent here is influ- 
enced by the difference before alluded to on the surfaces ; for 


whilst the anterior one ceases at the pons in a dilated part 
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(foramen cecum), the posterior is prolonged behind the pons, 

and forms the groove in the floor of the fourth ventricle. 

Each half of the medulla is marked by the following projec- Compo- 
tions, which are situate from before backwards in the order cana 
now mentioned, viz. the anterior pyramid, the olivary body, i 
the restiform body, and, lastly, the posterior pyramid. 

The anterior pyramid is the most internal eminence, and pale 
receives its name from its form and position. Situate on the is ers: 
side of the median fissure, it is internal to the olivary body, rege” 
from which it is separated by a slight groove. Inferiorly, 
the pyramid is continuous with the anterior column of the 
cord, and internally it is connected with some decussating 
fibres across the anterior median fissure (decussation of Te and is 
pyramids). Enlarging as it ascends, this body enters the reg 
pons, but, before disappearing beneath the transverse fibres, forte 
it is somewhat constricted and rounded. 

The olivary body (corpus olivare) is the oval. projection oan 
between the anterior pyramid and the restiform body. A 
groove separates it from both of those prominences, but the 
one next the restiform body is the widest. This body is does not 
shorter than the pyramid, and does not reach to the pons: ne 
its upper end is most prominent, and arching round the some 
lower end, or sometimes over the surface, are some white aired 
fibres (arciform fibres). 

The restiform body (restis, a rope) forms the largest pro- Resti- 
minence on the half of the medulla oblongata, and cannot be body i is 
seen satisfactorily except on a distinct piece. Cord-like in pee | 
form, this body is posterior to the corpus olivare, and pro- 
jects laterally, so as to give the width to the upper part of 
the medulla oblongata. The restiform swelling is continuous 
inferiorly with the posterior column of the spinal cord, and 
superiorly it turns outwards to the cerebellum, of which it diverges 
constitutes the inferior peduncle. Between the restiform belies 
bodies, at the back of the medulla, is the space of the fourth 
ventricle. 

The posterior pyramid is a small slip behind the restiform Poste- 


y 
body, and isa prolongation of that part of the spinal cord ramidl 3 
which is close to the posterior median fissure. By drawing pric lor 
forwards the medulla, or using a separate piece of hardened fissure. 
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medulla, the pyramid will be seen to be slightly enlarged at 
the apex of the fourth ventricle, where the restiform bodies 
diverge, and then to ascend along the corpus restiforme, 
gradually becoming indistinct on the surface. 

Fibres of Srructure. — The elements of the spinal cord, viz. ante- 

dulla. rior, middle, and posterior columns, are continued into the 
lower part of the medulla oblongata, where they can at first 
be recognised. But they soon become mixed together, and 


give rise to the different bodies above noticed. 


Dissec- Dissection. — To trace the fibres of the anterior pyramid, place the 
ee handle of the scalpel in the anterior median fissure, and separate the 
pa pyramids as low as their decussating fibres. Insert the instrument 
mid. again below those cross fibres, and forcibly turn outwards on both 


sides the small part of the anterior column of the cord that remains 
(for the cord has been cut across just below), so as to expose the source 
of the decussating fibres. 


Fibresof Each anterior pyramid receives fibres inferiorly from the anterior 
aera. column of the cord of its own side, and internally from the lateral 
column of the opposite half of the cord. The inner set of fibres 
Deriva- have a deep origin, and as they come upwards to the surface, they 
push outwards the inferior fibres prolonged from the anterior 
column, and ascend internal to them. Moreover, the fibres of 
the lateral columns being directed to opposite sides, cross one 
another in the anterior median fissure of the spinal cord, forming 
the decussation of the pyramids. | 
and dis- In the pyramid the fibres are white and longitudinal, and are 
tio. collected into a bundle of a prismatic form. For the most part the 
fibres enter the pons, but, two offsets proceed from the outer side. 
One‘is very small, and lying on the surface is directed below the 
corpus olivare to the restiform body; the other invests the olivary 
body, and receiving a band therefrom, enters the pons as the olivary 
fasciculus, or the fillet. . 
Shee The olivary body, when it is sliced obliquely, is seen to consist of 
a wavy yellowish line, surrounding a centre or nucleus of whitish 
isanin- matter (corpus dentatum). The zigzag bounding line forms a 
rer poi capsule or bag, with the dilated part towards the surface, and the 
behind. narrower part or neck, which is open, directed backwards. A 
Aband band of fibres issues from the nucleus by the aperture in the 


from tt: posterior part of the capsule, and is united with the longitudinal 


fibres (of the pyramid) that invest the corpus olivare, to form the 


olivary fasciculus, or the fillet. 
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Dissection.—For the purpose of seeing the arrangement of the fibres eee 
of the lateral column and of the restiform body, cut across the anterior Toe 
pyramid, on the left side, between its decussation and the olivary body, tiforms 
and raise the pyramid and that body together towards the pons. After- pieces. 
wards detach the remaining part of the pyramid by dividing the fibres 


it receives from the decussation. 


The lateral column of the cord, soon after entering the medulla Lateral 
oblongata, is divided into three sets of fibres, external, internal, and ps5 
middle. The external fibres are both superficial and deep, and 
join the restiform body; the internal offset enters the pyramid of are much 
the opposite side; whilst the middle fibres, the continuation of the redeaten 
column, ascend beneath the olivary body, and leaving the surface and pass 
are directed backwards to the floor of the fourth ventricle in their “““?'” 
course to the cerebrum. 

The decussation of the pyramids is formed by the internal Decussa- 
fibres of the lateral columns crossing one another in their course Sate 


to the pyramids of opposite sides. This interweaving of the fo"med, 


cross fibres occupies the anterior groove of the medulla oblongata, of fhres | 
about three quarters of an inch from the pons, and is about a columns. 
quarter of an inch in length. In it will be found three or four 
bundles of fibres from each side. 

The restiform body receives inferiorly the posterior column of Resti- 
the cord, except that small part that forms the posterior pyramid. ok en- 
Some accessory fibres come to it from the lateral column and the (2 0ere" 
anterior pyramid. Superiorly this body is continued altogether to ‘ 
the cerebellum, and does not enter the pons. 

The posterior pyramid is the upper end of the posterior median pai ‘ 
column of the cord. It is continued chiefly, if not altogether, to ramid 
the cerebrum, by joining the fibres of the lateral column in the say 
floor of the fourth ventricle. br 

The grey matter of the medulla oblongata is fused with the white Grey 
fibres; but this disposition will be afterwards referred to with the iia 
anatomy of the fourth ventricle. 

Arciform fibres.— Under this name are classed a few white Aa 
fibres that cross the longitudinal ones near the pons, and enter 
the median fissure of the medulla. Oftentimes they cover a great 
part of the olivary and pyramidal bodies, but usually they are seen 
to form curves below the corpus olivare: hence the name used by 
Santorini. 

Septum of the medulla.—If a hardened medulla oblongata is septum 
divided in the middle line, some septal fibres will be seen to pass van 
from before backwards, above the position of the decussation of the 
pyramids: they appear to join the arciform fibres. 


N 
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Pons: The PONS, or ANNULAR PROTUBERANCE (pons Varolii, no- 
dus encephali), is situate above the medulla oblongata, and 

position, between the hemispheres of the cerebellum, filling the hollow 

form, in front of the tentorium cerebelli. Itis nearly of a square 
shape, though it is rather widest from side to side, and 

surfaces, Measures two inches in the last direction. The anterior 
surface is grooved along the middle line, and is received into 
the basilar hollow in the base of the skull. By the oppo- 
site surface the pons enters into the fourth ventricle, form- 

and ing part of the floor of that space. The upper border is 

pore: longest and most curved, and arches over the cerebral 
peduncles ; and the lower border overlays the prolongations 
of the medulla oblongata. On each side is the crus cere- 
belli, whose fibres radiate over the surface. 


i ae SrrRucTURE. — In the pons, transverse and longitudinal 
orm 

bydjongi- fibres are combined: the transverse set are continuous with 
udina. 


and the fibres of the crus cerebelli, and are interspersed with. 


rape much grey matter; the longitudinal are prolonged from the 
‘several constituent bodies of the medulla oblongata, except 
the corpus restiforme. 


Dissec. Dissection. — Divide the transverse fibres over the line of the 
Eanes pyramidal body of the left side, and turn them outwards to expose 
the, _ the longitudinal fibres of the pyramid. Cut through in like manner 


a second mass of transverse fibres which lie below the first set of 
longitudinal ones, and the deep longitudinal fibres of the lateral 
column of the cord come into view. Amongst this last set of 
longitudinal fibres is the fillet of the corpus olivare, which the 
dissector should trace upwards from that body. The superficial 
fibres of the pons are seen on the side that is untouched. 

The The transverse fibres of the annular protuberance are 

verse  COllected into two layers — a superficial and deep, which are 

fibres ° ° : : 

forma united in the middle line: they serve as commissural fibres 
of the cerebellum, and are derived from its crus or the middle 
peduncle. 


superfi- a The superficial set are mostly transverse, but some from the 
cial and lower part of the crus ascend obliquely over the others to reach 
the upper margin of the pons. 


nes b. The deep layer is thickest, and contains much grey matter 


layer. —_hetween the fibres. 
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The longitudinal fibres consist of three sets, viz. one Three’ 


from the anterior pyramidal body; another from the lateral pee 


and the posterior median column of the cord; and a third es 
from the corpus olivare. 

a. The fibres of the anterior pyramid pass through the pons from an- 
between the two sets of transverse fibres, but not as one mass, for ete 
they are divided into a number of small bundles in their progress. 

Much increased in number, at the upper border of the pons, the 
fibres enter the crus cerebri, and give rise to that surface of the 
peduncle which is now uppermost. 

b. The ascending fibres of the lateral column of the cord are from la- 
altogether deeper than the commissural fibres of the pons, and are pba ee 
mixed up with grey matter. More numerous than the preceding ues 
set, these fibres project in the floor of the fourth ventricle, where 
they form an eminence (fasciculus teres) ; and they are then con- 
tinued upwards to the crus cerebri, of which they form the deeper 
or cerebral part. In the pons these fibres have the offset of the a 
olivary fasciculus added to them, and lower down they are joined pyramid 
by the fibres of the posterior pyramidal body of the medulla 
oblongata. 

c. The olivary fasciculus (fillet) divides into two slips in the from 
pons. One passes backwards to the deeper part of the crus cerebri, so iti 
and ends beneath the testis (one of the corpora quadrigemina). 

The other is continued to the cerebrum with the fibres of the 
lateral column. 

Septum. — In the pons, as in the medulla oblongata, there are Septum ' 
vertical or septal fibres between the halves, but only at the pos-'”"? a 
terior part, for they are interrupted anteriorly by the union of the 
transverse or commissural fibres. 


Section LV. 


THE CEREBRUM. 


THE cerebrum or great braid is the largest division of the Situa. 
n and 
encephalon ; and it may be said to fill that part of the cavity. f form of 
he cere- 
of the skull which is above a circular line carried through ea 
the eyebrows and the occipital protuberance. Taking the 
general form of the skull, the cerebrum is convex on the 
upper aspect, and uneven on the lower aspect. It consists of b sak di 
two hemispheres, which are placed side by side, and are spheres 
N 2 
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joined by partly separated by a median or longitudinal fissure ; but 
parte,» ake hemispheres are united in the middle line by certain in- 
terior parts (commissures), also by connecting structures at 
the under surface. Superiorly the surface of the hemisphere 


is entire, but inferiorly it is divided into lobes. 


Under = A. Unper Surrace, or Base or THE CEREBRUM. — By 

. the under part the cerebrum fits into the inequalities of the 
base of the skull; and on this aspect the separation into 
hemispheres is not so complete as on the upper surface, for 
the median fissure exists only in front and behind. The 
following parts are found at the base of the brain : — 

Division Qn the under surface of each hemisphere, about one third 

ee from its front, is the fissure of Sylvius, which divides it into 
two. Theanterior part is the anterior lobe; and the pos- 
terior large part is said to consist of middle and posterior 
lobes, the latter reaching forwards as far as the front of the 
cerebellum. 

eset In the middle line, in front of the pons, are the two large 

middle white masses — the peduncles of the cerebrum (crura cere- 
bri), one belonging to each hemisphere; and between them 
is a space perforated by vessels (locus perforatus posticus). 
Outside the peduncle is the optic tract, and between it and 
the inner part of the hemisphere is a fissure leading into the 
lateral ventricle. Proceeding forwards in the middle line, 
the student will find two white bodies like peas (corpora 
albicantia ); and in front of these is a greyish mass (tuber 
cinereum). From the tuber cinereum a conical reddish tube 
(infundibulum) descends to the pituitary body, in the sella 
Turcica of the sphenoid bone. Anterior to the same mass 
(tuber cinereum) are the converging optic tracts, with their 
commissure. Beneath the commissure of the optic nerves 
is a thin greyish layer (lamina cinerea) ; and still farther 
forwards is the anterior part of the great longitudinal 
fissure between the hemispheres, with the white corpus callo- 
sum in the bottom of it. At the inner end of the fissure of 
Sylvius is another spot perforated by vessels (locus perfora- 
tus anticus). 
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Parts of some special convolutions are now seen. One con- Parts 
-volution, that of the corpus callosum (gyrus fornicatus), has its 0 S0me 
anterior part in contact with the body from which it takes its !™*- 
name; and its posterior part is on the outer side of the crus 
cerebri. Another is the convolution of the margin of the great 
median fissure, which is exposed at its anterior part, where the 
olfactory nerve is in contact with it. A third large convolution 
surrounds the fissure of Sylvius. Some other small convolutions 


will be examined with the Sylvian fissure. 


The several parts of the base of the brain are now to be 
noticed more in detail. 
Lobes of the cerebrum. — Usually there are three lobes Three 


bes in 
described in each hemisphere. ‘The anterior lobe is triangu- e each 


lar in form, and the apex is turned backwards; it is some- spheres 
what excavated on the under surface, and is in contact with anterior, 
the orbital part of the frontal bone. The olfactory nerve 

lies near the inner margin. The middle lobe is the most middie, 
prominent of the three, and projects into the middle fossa of 

the base of the skull. The fissure of Sylvius intervenes be- 
tween it and the anterior lobe. The posterior lobe has no fis- poste- 
sure of separation between it and the middle one; its extent ss 
forwards is determined by the anterior or outer margin of 

the cerebellum. This lobe is not in contact with the base of 

the skull, but is supported on the tentorium cerebelli. 

The fissure of Sylvius is directed outwards between the tec 
anterior and middle lobes, and will be found to branch into vius 
two parts, one of which passes before and the other behind 
some small convolutions (island of Reil). At the inner ex- 
tremity of the fissure is a narrowed part corresponding to a 
subjacent band of white fibres connecting the two lobes 
(fasciculus uncinatus). 


Surrounding the cleft is the convolution of the Sylvian fissure, is sur- 
which is much bent as it makes the circuit ; it is joined internally bya 
by the convolutions in the fissure, and externally by convolutions volution, 
on the outer surface of the hemisphere of the cerebrum. 

The island of Reil consists of five or six small, short convolu- and con- 
tions, which lie in the Sylvian fissure, and are concealed by the ee 
anterior and middle lobes in the natural condition of the parts. (on"0'™ 
These convolutions are connected with the large convolution 
around the fissure. 
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Crus Pedunele of the cerebrum (crus cerebri). This is a large, 

is fixed white, stalk-like looking body, which reaches from the upper 

in the \ 

under border of the pons to the under part of the hemisphere of the 

hemi, same side near its inner margin. Each is about three quar- 

‘Phere: ters of an inch long, and widens as it approaches the cere- 
brum. Crossing its outer surface is the optic tract ; and 
between the crus of opposite sides is the interpeduncular 
space, containing the locus perforatus, the corpora albicantia, 
and the tuber cinereum. 

Formed  Structure.— The peduncle is formed by the longitudinal 

tudinal fibres of the pons, which enclose grey matter between them. 

res. 

Dissec. Dissection. — To trace the fibres on the left side, cut across in the 

tion. pons the fibres continuous with the anterior pyramid, and raise and 
carry them forwards into the crus as far as the optic tract. In this 
proceeding the mass of grey matter (locus niger) is exposed, and 
beneath it is a second or deeper set of longitudinal fibres. 

aera. a. The superficial fibres which form the cranial or free part of 

perficial the crus, are continued from the anterior pyramidal body. They 
are longitudinal in direction, and coarse in texture, and are directed 

form upwards to the cerebrum. ‘The portion of the crus which is com- 

crusts posed of these fibres is called the fasciculated part, or the crust. 

deep b. The deeper fibres are also prolonged to the cerebrum. They 

fibres are derived from the lateral and posterior median columns of 
the cord, and from the olivary fasciculus (p. 179.), and are situate 
beneath the grey matter (locus niger). Besides being deeper, they 
are finer than the other set, and are interspersed with grey matter. 

formteg- The deeper part of the crus, viz. that at the cerebral aspect, is con- 
structéd by these fibres, and is named tegmentum. 

Thegrey ¢. The grey matter of the crus (locus niger) is nearer the inner 

matter. than the outer margin, and is convex towards the free surface, but 


concave in the opposite direction. 


Locus The posterior perforated spot (pons Tarini) is situate 
tus. between the peduncles of the cerebrum ; it consists of greyish 


matter, into which numerous vessels enter. This structure 
forms part of the floor of the third ventricle. 
Conroe The corpora albicantia (corp. mamillaria) are two small, 
tia white bodies, about the size of peas, which are formed in 
greater part by the crus of the fornix (to be afterwards seen). 
Tf one, say the left, is cut across, it will be found to contain 


grey matter; and grey matter also surrounds it. 


. BASE OF THE CEREBRUM. 183 


The tuber cinereum, or the mass of grey matter behind Bie 
the optic commissure, forms part of the floor of the third reum 
ventricle, and is continuous with the grey substance in that 
cavity. In front of it is the optic nerve, and from its centre 
projects the following: — The infundibulum (funnel) is a @din- 
conically-shaped tube that reaches to the upper part of the ™. 
pituitary body. In the foetus this tube is open between the 
third ventricle and the pituitary body, but in the adult it is 
closed inferiorly. It consists of a layer of grey matter, sur- 
rounded by the pia mater, and lined by the membrane of the 
third ventricle as far as it is pervious. 

The pituitary body will be very imperfectly seen when it pit 
is removed from its resting-place: therefore it should be body. 
sometimes examined in the base of the skull, by removing 
‘the surrounding bone. 

This body is situate in the sella Turcica, or the hollow of the 
body of the sphenoid bone, and consists of two lobes, ante- 
rior and posterior. The anterior is the largest, and is con- 
cave behind, where it receives the posterior lobe. In the 
adult this massis firm and solid, but in the feetus it is hollow, 
and opens into the third ventricle through the infundibulum. 

Dissection.—To see the lamina cinerea and the anterior ter- Dissec- 
mination of the corpus callosum, the convolutions of the anterior "™ 
lobe of the cerebrum may be removed on the left side, where they 
overlay those parts. The convolution in contact with the corpus 
callosum (gyrus fornicatus) may be divided, and its ends turned 
forwards and backwards. 


The lamina cinerea is a thin layer of grey matter that Grey 
extends backwards to the tuber cinereum, from the anterior pcr 
termination of the corpus callosum. This structure closes 
the anterior part of the third ventricle, and shuts out the 
optic commissure from that space. Laterally it is continuous 
with the anterior perforated spot. In consequence of its 
great thinness, this structure is often broken through in re- 
moving the brain. 

The corpus callosum is seen to be bent in front, and then Corpus | 
to be extended horizontally backwards in the longitudinal 
fissure nearly to the anterior commissure (within a quarter 


of an inch), where it presents a well-marked concave margin, 
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to which the lamina cinerea is joined. A white band, fillet, 
or peduncle of the corpus callosum is continued onwards, on 
each side, from the line of termination before alluded to, to 
the anterior perforated spot. ‘To the anterior bend of the 
corpus callosum the term knee (genu) is applied, and the 
prolonged part is called beak (rostrum). Laterally, the 
corpus callosum reaches into the anterior lobe, bounding 
the lateral ventricle in the same direction, and an incision 


through it would open that cavity. 


In contact with the surface of the corpus callosum is the con- 
’ volution named gyrus fornicatus, which begins by a narrow part in 
front of the anterior perforated spot. On the under part of the 
anterior lobe, at its inner margin, is also seen the beginning of the 
convolution of the margin of the longitudinal fissure. It contains 
the olfactory nerve in a sulcus. The upper part of these convolu- 
tions will be afterwards seen. 


Anterior perforated spot (locus perforatus anticus) is a 
space near the inner end of the fissure of Sylvius, which is 


* situate between the anterior and middle lobes of the cere- 


brum, and in front of the optic tract. On the inner side it 
is continuous with the lamina cinerea, and crossing it from 
within outwards, is the fillet of the corpus callosum. This 
space is grey on the surface, and corresponds to the corpus 
striatum in the interior of the brain; it is perforated by 
the numerous vessels of that body. 

Position of the part. — Now the base of the cerebrum is 
dissected, the brain should be turned over for the examin- 
ation of the upper part. After the brain is turned, some- 
thing should be placed beneath the anterior lobes, to raise 
them to the same level as the posterior; and a rolled cloth 
should encircle the whole, to support the hemispheres. 


B. Upper Surrace OF THE CEREBRUM.—On the upper 
surface, the cerebrum, taken as a whole, is oval in form, with 
the larger end backwards; and is convex in its outline, cor- 
responding to the hollow of the skull. The median longitu- 
dinal fissure only partly separates the mass into two portions 
or hemispheres, for it is limited in the middle by the corpus 
callosum extending from one hemisphere to another. 
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Each hemisphere is smaller in front than behind. Its Fach 
outer aspect is convex, but the inner is flat, and touches the 
opposite hemisphere in front. On the upper part the surface 
of the hemisphere is continuous, but on the under part it is 
separated into two pieces by the large cleft before seen. 
The superficies of the hemisphere is marked by tortuous emi- is 


marked 


nences, having the appearance of a body bent and twisted in by con- 
volutions 


different directions, similar to the small intestine ; the pro- a 


jections on it are named convolutions (gyri), and the inter- 
vening depressions, sulci or anfractuosities. 


Convolutions. —Of the numerous convolutions the student Chief 
convolue 


may notice the following: —one of the corpus callosum, tions. 
another of the margin of the longitudinal fissure, and others 
of the outer surface of the hemisphere. 


Dissection.—The upper part of each hemisphere having been already Dissec- 
cut off as low as the convolution of the corpus callosum, cut through an 
that convolution on the left side, and turn the ends forwards and back- 
wards ; a white longitudinal band (covered band of Reil) is seen beneath 
it. It is supposed that the top of one hemisphere has been kept for the 
purpose of examining the convolutions. 


a. The convolution of the corpus callosum (gyrus fornicatus) ex- Convo- 
tends around the root of each hemisphere, except across the fissure peep 
of Sylvius. It is narrow in front, and begins at the anterior per- {410° 
forated spot ; then courses round the corpus callosum and the crus 
cerebri, and ends at the posterior part of the same spot. Whilst 
lying on the inner surface of the hemisphere, it is joined by the 
convolutions of that part. Beneath this convolution is a band of its fillet 
fibres (covered band of Reil, fillet of the corpus callosum), which is °* begee 
connected in front and behind with the anterior perforated spot, 
and gives offsets to other secondary convolutions in the longitudinal 
fissure. 

b. The convolution of the margin of the longitudinal fissure takes Convo- 
a similar course with the preceding around the hemisphere, but it ican 
lies at the margin of the great longitudinal fissure, instead of being ~— 
placed deeply in it. Commencing at the anterior perforated spot, 
where it forms the inner part of the anterior lobe, it is directed 
back along the margin of the great fissure, and along the under 
part of the hemisphere to the front of the middle lobe. This is 
hot so distinct as the preceding convolution. 
 ¢€. The convolutions of the outer surface of the hemisphere cross Convo- 


‘ ° ° e 1 t o 
more or less obliquely from the convolution of the margin of the outer 
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longitudinal fissure to that of the fissure of Sylvius. The posterior 
ones become most oblique and irregular. On opposite sides of the 
brain these convolutions are not symmetrical. 

Structure of the convolutions.— From the section now made into 
the brain, it appears that each convolution is continuous with the 
interior of the brain on the one side (base), and that itis free on 


the surface of the brain on the other side, where it presents a 


summit and lateral parts. Externally it consists of a layer of grey 
cerebral substance (cortical layer), which is continuous over the 
surface of the hemisphere; and internally it is composed of a white 
cerebral substance (medullary part), which is a prolongation from 
the fibres of the interior. 


The szlcz, or the intervals between the convolutions, vary 
in size in different parts of the brain; they are deepest 
generally on the outer aspect of the hemisphere, where they 
measure about an inch. 


There is one of considerable depth on the inner surface of the 
hemisphere, on a level with the corpus callosum, which projects 
inwards beneath an eminence (hippocampus minor) in the floor of 
the lateral ventricle. From it another sulcus is directed vertically 
upwards to the convex part of the hemisphere. 


C. INTERIOR OF THE CEREBRUM.— When viewed from the 


outer surface, the cerebrum appears to be a solid mass, but — 


on making farther examination therein, it will be found to 


enclose a large irregular space, which is subdivided by par- _ 
titions into smaller cavities or ventricles. Further, each — 
hemisphere is’ constructed of central or fundamental bodies, — 


of a convoluted exterior, and of certain connecting internal 
pieces. 


The fundamental part of the hemisphere is formed by the A 


i 


crus cerebri and by two masses of grey substance (corpus — 


striatum and optic thalamus), which are situate above the 
crus, and project into the lateral ventricle: the two last 
bodies are sometimes called ganglia of the brain, because the 
fibres of the peduncle, whilst passing through them, are in- 
creased in number. ‘The constituent fibres of the crust, or 
convoluted part of the hemisphere, may be said to begin in- 


feriorly in the peduncle, and to spread out from that spot to 
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infold the central space before mentioned. And the con- and coms 
necting pieces, or fibres, which are named commissures, pass sures, 
from hemisphere to hemisphere, across the middle line of the 

brain, or connect together the parts of the same half of the 
cerebrum : some of the commissural pieces serve as bounding 

parts of the ventricles. 

In conducting the dissection of the cerebrum, the student 
will have to learn the situation and the boundaries of the 
several cavities, to trace the fibres of the crus through the 
ganglia of increase to the convolutions, and to examine the 
commissures. 

Internal character of the hemisphere above the ventricles.— centrum 
In the right hemisphere, which has been cut through above anne 
the level of the convolution of the corpus callosum, the sur- eer 
face displays a white central mass of an oval shape (centrum Bat 
ovale minus) that sends projections into the several convolu- 
tions. Ina fresh brain, this surface is studded with drops 
of blood from the divided vessels. 

When the hemispheres are sliced off to the level of the Centrum 
corpus callosum, the white surface exposed is much larger, esis 
and is named larger oval centre (centrum ovale, Vieussens). eke 
The white mass in each hemisphere is further seen to be 
continuous across the middle line of the brain, where it is 
connected by a narrowed part, corpus callosum. 

The corpus callosum reaches from the one hemisphere to Corpus 
the other, and forms the roof of each lateral ventricle. Be- sum. 
tween the hemispheres, this body is but of small extent, and 
occupies the longitudinal fissure. Here it is about four Stine 
inches in length, and somewhat arched from before back- 
wards ; it is also narrower in front than behind, and is nearer #4 
the anterior than the posterior part of the cerebrum. 

On the upper surface of its free part the fibres are seen Upper 
to be directed from the hemispheres to the middle line, the piece 
middle ones being transverse, but those from the anterior and 
posterior parts oblique. Along the middle is a mark (raphé), has 
and close to it are two or more longitudinal white lines (nerves v verse 
of Lancisi). Still further out may be seen other longitu- longitu- 


dinal lines beneath the convolution covering this body. The fires. 
longitudinal fibres in the middle line are continued down- 
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wards anteriorly, and join the prolongation (fillet) to the 
anterior perforated spot. 

In front, the corpus callosum is bent to the base of the 
brain, as before seen, and behind it ends in a thick roll, 
which joins the fornix beneath. 


Dissection. —In order to see the thickness of the corpus callo- 
sum, and the parts in contact with its under surface, the cut 
already made through the corpus callosum into the ventricle is to 
be extended forwards and backwards on the left side, as far as the 
limits of the cavity. In cutting through that body, a thin mem- 
brane may be observed to line its under surface. 


The corpus callosum is thicker at each end than at the 
centre, because of the greater number of fibres collected in 
a given space, and the posterior part is the thickest of all. 
Connected with the under surface is the partition between 
the ventricles (septum lucidum), and still posterior to that is 
the fornix. 

The corpus callosum is the chief commissural part of the 
brain, and reaches laterally even to the convolutions, but its 
fibres are not distinct far in the hemisphere. 


Dissection.—Open the lateral ventricle in the opposite hemi- 
sphere, and remove as much of the corpus callosum and of the 
white substance of the brain as may be necessary to see well the 
cavity. A part of the ventricle dips down in the middle lobe of 
the cerebrum towards the base of the brain, and to expose it, cut 
outwards through the left hemisphere, following down the hollow. 


VENTRICLES OF THE Brain.— The ventricular spaces of 
the interior of the cerebrum are four in number, viz. one 
(lateral) in each hemisphere, another (third) in the middle 
line of the brain, near the under surface, and another small 
one (fifth) in the partition between the large ventricles of 
the hemispheres. The fourth ventricle is situate between 
the cerebellum and the posterior surfaces of the medulla 
oblongata and pons. 

The lateral ventricles are two in number, one in each 
hemisphere ; they are separated in the middle line by a par- 
tition, and communicate by an aperture below that septum. 
The interior is lined by a serous membrane. 
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Each is a narrow interval in the hemisphere. Each has Shape 
something of the shape of the italic letter f/ and extends into ahead 
the anterior, posterior, and middle lobes of the cerebrum ; it 
is described as consisting of a central part or body, and three 
points or cornua. 

Of the cornua of the ventricle:—the anterior turns out- three 
wards in the anterior lobe; the posterior (digital cavity) is °""” 
much smaller in size, and is bent inwards in the posterior 
lobe, towards the one of the opposite side; and the inferior 
cornu, beginning opposite the posterior fold of the corpus 
callosum, descends in the middle lobe, and forms a curve like 
the half-bent fore-finger, the concavity being turned inwards. 

For the purpose of examining the boundaries, the ven- Consists 
tricle may be divided into an upper or horizontal piece, and parts. 

a lower or descending part. 

a. The upper or horizontal part reaches from the anterior ad 
into the posterior lobe. Its roof is formed by the fibres of zontal. 
the corpus callosum converging from the hemisphere. Its Its roof; 
floor is irregular in outline, and presents the following parts floor, 
from before backwards :— first, a small piece of the under and. 
part of the corpus callosum; next a large grey, pear-shaped along it. 
body (corpus striatum); then, behind this, another large 
white projection (optic thalamus); and between these two 
last bodies is a white line (tenia semicircularis), On the 
surface of the optic thalamus is a vascular fold of the pia 
mater (plexus choroides), together with the thin white edge 
of the fornix. Close behind the optic thalamus is the be- 
ginning of a projection in the floor of the descending part 
of the lateral ventricle, and in the posterior cornu is an elon- 
gated eminence (hippocampus minor). The inner boundary Inner 
of the ventricle (septum ventriculorum) is a thin partition, dary. 
which is named septum lucidum ; below the anterior part of 
the partition, opposite the front of the optic thalamus, is Aper< | 
the aperture of communication between the ventricles (fora- tween. 
men of Monro). 

b. The lower or descending part of the ventricle winds The 
beneath the optic thalamus, and therefore this body with the ee 
contiguous part of the hemisphere will form its roof. In the roor, 


floor is a large curved, convex eminence, somewhat indented flor, 
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at the end (hippocampus major), with a thin white band 
along its concave margin which is prolonged from the fornix. 
External to the projection of the hippocampus is another 
white eminence (pes accessorius, or eminentia collateralis). 
In this part of the ventricle is also seen the plexus choroides 
entering by a fissure internal to the hippocampus. 

The septum lucidum, or the thin partition between the 


ventricles, is a translucent part of the cerebral matter which’ 


intervenes between the corpus callosum and the fornix, along 


_ the middle line. It is somewhat triangular in form, with the 


larger end turned forwards, and the narrow or pointed part 
directed backwards. Its surfaces look to the lateral ven- 
tricles. The upper border is attached to the under aspect of 
the corpus callosum along the centre; and the lower border 
is joined in part to the middle of the fornix, but in front of 
that body to the under or prolonged part of the corpus cal- 
losum. ‘The septum consists of two layers, which enclose a 
space (fifth ventricle), and each layer is formed of white sub- 
stance, with an external coating of grey matter. 

Dissection. —Cut through the part of the corpus callosum that 
remains in the middle line, and raise forwards the anterior half by 
detaching it from the septum lucidum. By this proceeding the 
space of the fifth ventricle will come into view. 


The ventricle of the septum (fifth ventricle) is found in 
the anterior part, where the depth of the partition is greatest, 


and like the septum that contains it, its largest part isin 


front. A serous membrane lines the cavity. In the adult it 
is distinct from the other ventricles, but in the foetus it opens 
inferiorly into the third, between the pillars of the fornix. 


Dissection. — Throw backwards the posterior part of the corpus 
callosum by breaking through the connection between it and the 


i> 


subjacent fornix. The septum lucidum is also to be detached from 


the front of the fornix. 


The fornix, or arch, is a horizontal white layer beneath 
the corpus callosum, which is triangular in shape, the base 
being turned backwards; and it ends in two processes or 
crura, both before and behind. 

The posterior part of the fornix joins the corpus callosum, 
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and sends off laterally a small riband-like band (tenia hip- 
pocampi) along the concave margin of the hippocampus 
major. The anterior part, or apex, is arched over the fora- anterior 
men of Monro, opposite the front of the optic thalamus, and bs 
ends in two processes or crura, which will be afterwards fol- 
lowed to the corpora albicantia and the optic thalami. To the Upper. 
upper surface, along the middle line, is attached the septum ape Pai 
lucidum. Each border is free in the lateral ventricle, as it 

rests on the optic thalamus, and along it lies the choroid 
plexus. 

If the fornix is cut across near its front, the foramen of Under 
Monro is opened, and the descending anterior pillars are seen. 
When the posterior part is raised from the membrane that 
supports it (velum interpositum), a triangular surface, which 
is marked by transverse and longitudinal lines, is seen on the markea 
under aspect, between the two offsets (tenis hippocampi) ; aad 
the surface which is so marked is called the lyra. 


It would be more correct to describe the fornix as consisting of Fornix * 
two bands, right and left, which are united for a certain distance oc 
in the central part or body. Each band commencing in the optic Bk 
thalamus, passes above the foramen of Monro, and after forming 
the body of the fornix is continued as a separate piece to the sur- 
face of the hippocampus. 

The foramen of Monro is the aperture beneath the ante- This 
rior part of the fornix, by which the lateral ventricles com- joins 
municate with one another and with the third ventricle. ven 
The plexus choroides lies in it, and through it the serous seas 


lining of the ventricles is continuous. 


Bopies IN THE FLOOR OF THE LATERAL VENTRICLE. — In floor 
The student will leave, for the present, the membrane on ventrils 
_ which the fornix rests, and will examine on the left side the” 
different bodies that have been enumerated in the floor of 
the lateral ventricle. 

The corpus striatum (superior ganglion of the cerebrum, a 
Gall) is the large grey body in the anterior part of the late- front. 
ral ventricle, which has received its name from the striated 
appearance presented on a section being made through it. 
Externally it corresponds to the island of Reil in the fissure 
of Sylvius. 
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Dissec-  -Dissection.— To see the structure of the corpus striatum, the’ 
tion ofits student should make a longitudinal cut in it until certain white 
ture. —_ fibres crossing it obliquely from within outwards are reached. The 

knife should then be carried through this layer of white fibres until 


another mass of grey substance, similar to the first, is arrived at. 


Itsform, The striate body now appears to be a conical mass of grey 
matter of considerable thickness, which is surrounded mostly 
by the white substance of the hemisphere, only a part pro- 

position; Jecting into the lateral ventricle. Its position is oblique with 
respect to the middle line of the brain, for the anterior 
part is near the septum of the ventricles, whilst the posterior 
part is external to the optic thalamus. From the incision 

isdivided that has been made into the corpus striatum, white fibres will 


into two ‘ oe Cee 
parts by be seen to be directed through it in such a way as to divide 


white the mass of grey matter into two parts, one being situate in 
the ventricle above the white fibres (intra-ventricular), and 
the other outside the ventricular space, below those fibres 
(extra-ventricular ). 

Onepart a. The intra-ventricular part of the striate body is pear-shaped, 

ventri- and projects into the floor of the ventricle. The larger end is 

iy directed forwards, but the opposite end is thin and pointed, and is 
continued backwards, outside the optic thalamus, to the roof of the 
descending cornu of the lateral ventricle. Numerous veins cover 
this part of the corpus striatum. 

theother 06. The extra-ventricular part will be best seen afterwards by 


outside A A : 6 
that sections made from the outer side or from below. It is oval in 


cavity. form, but does not reach so far back as the other, and is bounded 
inferiorly by a white capsule; through it the anterior commissure 
of the brain passes, as will be seen in a subsequent dissection. 

Tole The tenia semicircularis is a thin white band of longitu- 


cularis dinal fibres between the corpus striatum and the optic thala- 
mus. In front, this band becomes broad, and joins the pillar 
of the fornix ; and behind it is continued with the pointed 
end of the corpus striatum into the white substance of the 
ends in roof of the descending cornu of the lateral ventricle. Super- 
cornu. ficial to the anterior part of the tenia is a yellowish semi- 
transparent layer (lamina cornea), and beneath this some 


veins pass in their course to the veins of Galen. 


Optic The optic thalamus is only partly exposed in this stage 
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of the dissection, and its examination may be omitted till 
after the third ventricle has been learnt. 
The hippocampus minor (calcar avis) is pointed at its nippo- 


. ° ° ° ° camp! 
posterior extremity, and resembles a cock’s spur as it lies in in pos. 


the posterior cornu of the ventricle. On the surface it is scent 
covered by the medullary layer of the corpus callosum, and 
when cut across it is found to be grey beneath, and to be how 
5 : ormed. 
produced by the extension inwards of the sulcus at the pos- 
terior part of the inner aspect of the hemisphere (p. 186.). 
The hippocampus major is the curved projection in the Hippo- 
i p campus 
floor of the descending cornu of the lateral ventricle. Con- major in 
* . . er 
vex on the surface that looks to the ventricle, this body is cornu 
curved in the same direction as the cornu, and has its con- 
cavity turned inwards. The anterior extremity is the 
largest, and presents two or three indentations, which give it hasa 
a F .. largeend 
the appearance of the foot of an animal (pes hippocampi). 
Along the inner or concave margin is the small band or es 
tenia that is prolonged from the fornix; and beneath that border. 
band is a thin layer of grey matter with a notched border 
(fascia dentata). 


Dissection. —To examine more fully the hippocampus, cut across the Dissec- 
parts of the corpus callosum and fornix that remain in the middle line, i a 
and draw outwards the posterior lobe of the left hemisphere. When 
the pia mater is removed from the inner side of the hippocampus, and 
this projection is cut across, its structure is seen. 

The hippocampus is covered on the surface by a medullary in- Struc- 
vestment, in which the tenia, or the band of the fornix, ends. On Herth 
the opposite aspect this body is hollowed, and receives grey matter “™P*: 
from the surface of the brain. Along the free margin of the 
hippocampus the grey matter projects, and gives rise to the notched 

_ ridge, or the fascia dentata. 


Transverse fissure of the cerebrum.—By drawing the Great 
rans- 


_ separated hemisphere away from the central parts of the verse | 
_, cerebrum, viz. the crus cerebri and the optic thalamus, and 

by again replacing it, the dissector will understand the posi- 

tion and the boundaries of the great cleft at the posterior 

part of the brain. ‘This fissure is placed beneath the fornix is be- 
in the middle line, and extends thence downwards on each fone 
' side, between the hemisphere and the crus cerebri, into the eke 


oO 


| 
| 
| 
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and, descending cornu. Through this great slit the pia mater 


pase of passes into the brain, forming the velum interpositum and 


Pia the plexus choroides. Where the pia mater projects into 

enters it, the lateral ventricle beneath the edge of the fornix, the con- 
tinuity of the serous membrane of that cavity is preserved 
by its reflection over the vascular fold. 

msgs Parts IN THE Mippie LINE or THE CEREBRUM. — The 

pete student should now return to the examination of the parts 
in the centre of the brain, viz. the fold of pia mater and its 
vessels, the third ventricle, and the parts connected with it. 


At the same time the optic thalamus is to be seen. 


Velum, The velum interpositum is the central part of the fold of 
tia pia mater that enters the brain by the great transverse 
mater, 


fissure. ‘Triangular in shape, the membrane has the same 
extent as the body of the fornix, and reaches in front to the 
isover foramen of Monro. The upper surface is in contact with 
a the fornix, and vessels pass between the two; but the lower 
‘eles surface forms the roof of the third ventricle, and covers the 


its late. Pineal body and a part of each optic thalamus. Along each 


l : : i 
ma bat side is a vascular roll of the membrane (choroid plexus). 
ie the The choroid plexus is the red, somewhat round, and 
choroid 


plexus of fringed margin of the fold of pia mater in the interior of the 
tal vax. brain. Its lower part is larger than the upper, and each is 
tricle. described as extending from the foramen of Monro to the 
extremity of the descending cornu. These bodies are sup- 
posed to be enveloped by the lining membrane of the lateral 
ventricle, and so excluded from the cavity of the serous 
membrane. On its surface the choroid plexus is villous; 
and the villi are subdivided, and covered by a layer of 
nucleated epithelium. 
Veasels Vessels of the pia mater.—a. Some small arteries have been 
ofthe already traced to the velum and the choroid plexus from the cere- 
Arteries; bral and cerebellar arteries (p. 166.). These supply branches to 
veins; the surrounding cerebral substance. 0. The veins of the choroid 


plexus receive branches from the ventricle, and end in the follow- 


with ing. Along the centre of the velum are two large veins, veins of 
those of Galen, which begin at the foramen of Monro, by the union of veins 
from the cor pus striatum and the choroid plexus. Lying side by 
side, these veins are usually united into one at the posterior part of 
the velum, which opens into the straight sinus. | 


i 
| 
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. Dissection. — When the velum interpositum is raised and thrown Dissec- 
backwards, the third ventricle will be exposed. In reflecting the piece i 
of pia mater, the student must be careful of the pineal body, which will 
otherwise be detached. On the under-surface of the velum are the 
choroid plexuses of the third ventricle. 


The choroid plexuses of the third ventricle are two fringed Other 
bodies beneath the velum, which resemble those parts in the pcaen 
lateral ventricle. 

The third ventricle is an interval between the optic tha- Third 
lami, and reaches to the base of the brain. Its situation is Mise ae 
in the middle line of the cerebrum, below the level of the is near 
other ventricles, with which it communicates. Its bound- trail 
aries and communications are mentioned below. 

The roof is formed by the velum interpositum and the Roof. 
fornix. The floor is very oblique, so that the depth of the rioor. 
cavity is greater in front than behind. Corresponding to 
the floor are the parts at the base of the brain, which lie 
between the crura cerebri and the anterior longitudinal 
fissure, viz. locus perforatus, corpora albicantia, tuber cine- 
reum, commissure of the optic nerves, and lamina cinerea. 

On the sides of the cavity the optic thalami are situate. In Parts 
front of the space are the descending pillars of the fornix, sides, 
with part of the anterior commissure of the cerebrum in the i rt. 
interval between them. Behind are the posterior commis- and be- 
sure and the pineal body. Crossing the centre of the space vi 
from one optic thalamus to another, is a band of grey matter 

— soft commissure. 

This space communicates with the other ventricles of the Opening 
brain in the following way : —In front it joins each lateral other. 
ventricle through the foramen of Monro, and opens into “l 
the fifth ventricle in the fetus. Behind is an opening 
into the fourth ventricle, beneath the posterior commissure, 
which is named aqueduct of Sylvius. At the lower part, in 
front, there is a depression opposite the infundibulum 
(iter ad infundibulum), which is closed by the lining mem- 
brane. The serous membrane of the ventricle is continued 
into the neighbouring cavities through the different apertures 
of communication. 
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Grey or Grey matter of the ventricle. — At the lower part of each optic 

the ven- thalamus, the grey matter of the ventricle envelops the crus of the 

es fornix, and ascends to the septum lucidum ; moreover, it forms the 
soft commissure by extending from side to side. In the floor of 
the cavity it also exists in abundance, entering into the corpora 
albicantia, and uniting the structures that form the floor of the 
third ventricle. 

Anterior The anterior commissure of the cerebrum is a round 

sure: bundle of white fibres, which passes through each corpus 

formand striatum, and connects the opposite hemispheres. To see 
it in one half of its extent, the student should make the 
following dissection : — 


Toseeit, Dissection. — On the side on which the corpus striatum is cut 
Corson into, follow the commissure into the interior of that body by 
striatum. scraping away the grey matter with the handle of the scalpel. The 
commissure will be then seen to perforate the white fibres of the 
corpus striatum, and to pass through the other mass of grey matter 


(extra-ventricular) of the same body. 


Position; Free only in the middle line, where it lies before the 
pillars of the fornix, the anterior commissure perforates the 
and corpus striatum, ‘passing in succession through the intra- 
course A : . 
ventricular grey part, the white fibres, and the extra-ventri- 
Apical cular grey part. Lastly, the commissure pierces the white 
ferior matter bounding externally the corpus striatum, and ends 
in the roof of the inferior cornu of the lateral ventricle. 
Foste- ‘The posterior commissure of the cerebrum is smaller than 
missure. the anterior, and is placed above the opening into the fourth 
ventricle. Laterally it enters the substance of the optic 


thalamus. 


Thala- § The thalamus opticus (inferior ganglion of the cerebrum) 


mus 


a 


- 


opticus. 1s best seen on that side on which the inferior cornu of the — 


mies lateral ventricle is opened. It is a square-shaped body, 


sition. which forms part of the lateral and third ventricles, being 
free where it enters into those cavities. 


Upper The upper surface projects in the floor of the lateral 


surtace. 


ventricle, and is marked by a prominence in front (anterior 


Under tubercle) near the tenia semicircularis. The under surface 
part ; . . 
forms part of the roof of the inferior cornu of the lateral 


ventricle, and into it the crus.cerebri is inserted. By the — 
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inner side this body enters into the third ventricle; and Inner 
along the upper part of this aspect is the peduncle of the” 
pineal body. On the outer side are the corpus striatum, and a 


de, 
the substance of the hemisphere. The anterior part’ looks anterior, 


to the foramen of Monro. And the posterior part, which is tation 
free in the inferior cornu of the lateral ventricle, presents ape 
inferiorly two small roundish tubercles, internal and ex- 
ternal geniculate bodies, with which the optic nerve is 
connected, 

The origin of the optic nerve from the thalamus, and from Origin 
the geniculate and quadrigeminal bodies, is best seen now. nerve, 

Dissection. — Follow out now the origin of the fornix in the Dissec- 
optic thalamus. First cut through the anterior commissure and i or 
the anterior part of the corpus callosum along the middle line; 
and separating the left hemisphere from the other, trace downwards 
the crus of the fornix to the corpus albicans, and then upwards into 
the optic thalamus. 

Anterior pillar of the fornix.—The fornix begins in the thalamus Origin of 
opticus, near the tubercle on the upper surface. From this origin in optic 
it descends in a curved direction to the corpus albicans, where it ee 
makes a turn like half of the figure g, giving a white envelope how 
to the grey matter of that body. The crus then ascends with a toceat 
bend forwards through the grey substance on the side of the optic 7*"* 
thalamus, and is joined by the fibres of the tenia semicircularis Joined 
and peduncle of the pineal gland. Lastly, the crus is applied apie 
to the like part of the opposite side to form the body of the 
fornix. 


The pineal body and the corpora quadrigemina, which are 
placed behind the third ventricle, should be next examined. 


Dissection. — All the pia mater should be carefully removed Dissec- 
from the surface of the quadrigeminal bodies, especially on the *°”” 
left side, on which they are to be examined. The posterior lobe of 
the hemisphere of the same side may be cut off. 

The pineal gland (conarium) is a small conical body, eee 
which is situate above the posterior commissure, and be- position, 
tween the anterior pair of the corpora quadrigemina. In 
shape like the cone of a fir, it is less than a quarter of an shape, 
inch in length, and has the base or wider part turned for- 
wards. It is connected to the optic thalami by two white 

03 
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bands, one on each side — peduncles of the pineal body: 
attach- these begin at the base of the pineal gland, and extending 
thala- forwards along the inner part of the optic thalami, end by 
joining the crura of the fornix. The base of the gland is 
further connected by transverse white fibres with the pos- 


terior commissure. 


Strnc- ; This body is of a red colour and vascular, and encloses a cavity ; 
In it is a viscid fluid, with some calcareous particles. 
aes The corpora quadrigemina are four small bodies, which 
gemina. are arranged in pairs, right and left, and are separated by 
In paits a median groove. Each pair is situate on the cerebral aspect 
side. Of the peduncle of the cerebrum of the same side. 
Anterior ‘Lhe anterior eminence (nates) is somewhat larger than 
(nates) the posterior, from which it is separated by a slight depres- 
thala- sion; it is oblong from before backwards, and sends forwards 
“a white band to join the optic thalamus and the optic nerve. 
Poste- The posterior eminence (testis) is rounder in form and ~ 
joins Whiter in colour than the preceding: it has also a lateral — 
mas” white band, which is directed beneath the corpus geni- — 
culatum internum, blending with the optic tract and the 


thalamus opticus. 


Struc- These bodies are small masses of grey substance enveloped by 
nee white, and are situate over the band of the fillet that forms the — 
bands. roof of the aqueduct of Sylvius. They send processes to the optic — 

thalamus (brachia), which are accessory parts to the peduncular 


fibres of the cerebrum. > 
Filletof Fillet of the olivary body.—If the upper margin of the cere-— 


li : i : : | 
body bellum is pulled aside, a white band, about a quarter of an inch 

wide, is seen to issue from the transverse fibres of the pons, and to 

paeesath DE directed upwards to the corpora quadrigemina, This is the — 

cores Upper or commissural piece of the fillet (p. 179.), which unites be- — 
gemina. neath the corpora quadrigemina, over the Sylvian aqueduct, with 


the similar part of the opposite side. } 


sets of ‘. P ‘ . 
fibresin hemisphere three principal sets of constituent fibres are 
cere- F 


brum. recognised, viz. peduncular or diverging, and both trans- — 
verse and longitudinal commissural. 
Fibresof A. Peduncular fibres. —In the crus cerebri, or the root — 


crus 


cerebri -of the cerebral hemisphere, there are two bundles of longi- 


Three SrRUCTURE OF THE CEREBRUM. — In. each cerebral — 
a 
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tudinal fibres, which are kept distinct by grey matter, and form the 


are derived from different parts of the spinal cord (p. 182.), sphere. 
-From this source the hemisphere may be said to spring. 


Dissection. —To trace the fibres onwards beyond the crus pissec- 
-cerebri, expose them first in the corpus striatum by scraping away 1" 
the grey matter above them, and make this dissection on the side corpus 
on which that body and the optic thalamus remain uncut. In this tum 
proceeding the pecten of Reil comes into view, viz. grey matter 
passing between the white fibres, and giving the appearance of the 
teeth of a comb. On taking away the prolonged part of the 
striate body, other fibres are seen issuing from the outer side of 
the optic thalamus, and radiating to the posterior and inferior 
‘lobes. Part of the upper surface of the optic thalamus, that at the and op- 
“posterior end, may be taken away to expose the accessory bundle was” 
coming to the peduncular fibres from the cerebellum (its superior 
peduncle) beneath the corpora quadrigemina. 


_ The peduncular fibres, in ascending to the cerebrum, have the Fipres of 
following disposition in the striate body and the optic thalamus. specced 


Those that form the free or fasciculated part of the peduncle pass pa 
through the middle of the striate body; whilst those on the opposite [ic tha- 
aspect of the peduncle, which form its tegmentum, are transmitted 
chiefly through the under part of the optic thalamus. In these 

two ganglionic bodies the fibres are greatly increased in number ; 

and in the optic thalamus, they receive accessory bundles from their ac- 
the superior peduncle of the cerebellum, from the fillet of the Tonia 
olivary body, from one pair of the corpora quadrigemina, ‘and 

from the corpora geniculata. On escaping from the striate body Im the 
and the thalamus, the fibres radiate into the anterior, middle, and one 
posterior parts of the cerebral hemisphere, forming the corona they ex- 
radiata. In the hemisphere the fibres are continued to the convo- ores ins 
lutions, but before reaching the circumference of the brain they 
decussate with the converging fibres of the corpus callosum. 
Their expansion in the hemisphere resembles a fan bent down in 

front and behind, forming thus a layer which is concave on the 


under side. 


B. The transverse commissural fibres connect the hemi- Cae. 
missu 


spheres of the cerebrum across the middle line. These trans- 

fibres give rise to the great commissure (corpus callosum), fibres. 

and to the anterior and posterior commissures. All these 

bodies have been already examined. 

' C. Longitudinal fibres. — Other connecting fibres pass Commis- 
o4 
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longitu- from before backwards, uniting together parts of the same 
fibres. hemisphere, and having mostly a circular arrangement. 


Are The longitudinal fibres are collected chiefly in the following 
found 


in fornix different bands, viz. the fornix, the tenia semicircularis, and the 
and its 


acces- peduncles of the pineal body. Other longitudinal fibres may also 
parts; be enumerated on the upper and under surfaces of the corpus 
andon, callosum, along the middle line, together with the band of the 
ander convolution of the corpus callosum. All these last are connected 


tallo. With the anterior perforated spot of the base of the brain. 


Structure of the optie thalamus.—On making sections of the 

thala- optic thalamus on the side on which it is entire (the left), this body 

differs will be found to consist of layers of grey and white substance at 

a the upper and inner parts; but only of the medullary fibres (teg- 

below. mentum) of the peduncle of the cerebrum at the lower and outer 
parts. 

Section Corpus striatum.— By slicing through the corona radiata on the 


of corpus 
striatum Tight side, so as to expose the extra-ventricular part of the corpus 


ronan striatum, the extent and form of that mass, and the situation of 
the anterior commissure, will be apparent. 

cers Crus cerebri.— A. section may be made through the right pe- 

cerebri. duncle of the cerebrum, to see the disposition and the thickness of 
the two layers of its longitudinal fibres, and the situation of the 
locus niger between them, 

Hs Dissection. — Detach the remains of the cerebrum from the 

prepare cerebellum, by carrying the knife through the optic thalamus, 

bellum, and preserve in one piece the cerebellum with the corpora quad- 
rigemina, the pons, and the medulla oblongata. Carefully re- 
move all the pia mater from the fissure on the under surface 
of the cerebellum, and separate the different parts in that fissure. 
Let the handle of the scalpel be passed along a sulcus at the cir- 
cumference of the cerebellum, between the upper and under 
surfaces, 


Section V. 


THE CEREBELLUM. 


Form THE cerebellum, little brain, is flattened from above down- 
A wards; it is widest from side to side, and measures in this 
position direction about four inches. This part of the encephalon 


bellum. is situate in the posterior fosse of the base of the skull, 
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beneath the tentorium cerebelli. Like the cerebrum, it is pivi- 
divided into two hemispheres, the division being marked by *”” 
a notch at the posterior part, which receives the falx cere- 
belli, and by a wide groove along the under surface. 


Urrer Surrace,—On the upper aspect the cerebellum No 


groove — 
is raised in the centre, but is sloped towards the circum- © the 


ference. There is not any median sulcus on this aspect, surface s 
but the halves are united by a central constricted part or Frit e 
isthmus (superior vermiform process). Separating this sur- ne 
face from the under one is the horizontal fissure, which is 
wide in front, and extends backwards from the pons to the 
middle line of the cerebellum. 

The surface of the cerebellum is marked by plates or Lamine 
laminz, instead of convolutions, which are notched on the tie 
sides, and form segments of circles arranged one within ment. 
another, with their convexity directed backwards. On the 
upper aspect the laminz pass from the one hemisphere to 
the other, with only a slight bending forwards of the most 
anterior in the superior vermiform process; but on the under 
aspect they join the sides of the different bodies in the 
median fissure (commissures). Between the lamin are sulci Sulci are 
or fissures, which are lined by the pia mater, and reach to © deep. 
different depths ; of these the shallower ones separate the 
lamine, but the deeper ones mark the lobes, and reach 
downwards to the white substance of the interior. Here 


and there the sulci are interrupted by cross laminz. 


The UNDER SURFACE is convex, being received into the A fissure 
fossee of the skull, and is divided into hemispheres by a rent 
median hollow (vallecula, or valley). 

The central depression, or the valley, receives the medulla which is 
oblongata, and is wider at the middle than at either the valley, 
‘anterior or the posterior part. In the bottom of the hollow and cone 
is a mass (inferior vermiform process), corresponding to the miform 
central part which connects the halves of the cerebellum matt th 
on the upper surface ; the two together constitute the general 
commissure of the halves of the cerebellum, 


below, 


Entering into the constitution of the inferior vermiform process” Consti- _ 
tuen 
are the folloying eminences, which will be easily separated from vermi- 
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form ae one another with the handle of the scalpel :— Most anteriorly is 
Uvula, @ narrow body (uvula), which is named from its resemblance to 
the same part in the throat; it is longer from before backwards 
than from side to side, and is divided into laminz. Its anterior 
nodule, projection into the fourth ventricle is named nodule, or laminated 
tubercle ; and on its side is a ridge of grey matter, which is notched 
furrowed on the surface (furrowed band), and unites it with the almond-like 
* lobe of the hemisphere. Connected to the nodule is a thin white 
velum, layer on each side (medullary velum) ; but this and the furrowed 
band will be seen in a subsequent dissection. Behind the uvula 
pyramid, ig a tongue-shaped body (pyramid), which is elongated trans- 
and com- versely, and is marked by transverse laminz. Still farther back 
sures. are certain transverse pieces extending between the posterior 
lobes of the hemispheres, of which they were considered by Reil to 

be the commissures. 


Seven, Loses or tHe HemispHere.— Each hemisphere is sub- 
es in 


wile divided into lobes, both on the upper and the under aspect ; 

sphere, and issuing from the anterior part is a large leg-like process, 
which is subdivided into three pieces, and connects the 

tinge cerebellum with other parts, viz. an upper peduncle to the 

pecun- cerebrum, a middle one to the pons, and an inferior one to 
the medulla oblongata. 

iwo ¥, On the upper surface there are two lobes, but the sulcus 

"cri between them is not well marked. One is the anterior or 
square lobe, which extends back_as far as the vermiform pro- 
cess; and the posterior reaches thence to the great hori- 
zontal fissure at the circumference. 

Sp sage On the under surface of the cerebellum, where the con- 

surface, centric arrangement of the lamin prevails, there are three 
lobes that are separated by sulci, but these are not more 


distinct than on the upper surface : — 


piven First, attached to the side of the pyramid, is the bdiventral 
slender, 20be. Next follows the slender lobe, which is connected with the 

posterior part of the pyramid as well as with the other transverse 
and por lamine behind that body. And, lastly, comes the posterior lobe, 


valley. 
aa Two other lobes appear between the biventral lobe and 


jalley” the medulla oblongata: — 


loi 


which joins the commissural lamine behind the pyramid in the © 


Avoygda- One of these is the amygdaloid lobe, which projects into the ’ 


SO ee 


ta — ingame 
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valley opposite the uvula, and touches the medulla oblongata. 

The other is a small pyramidal slip that is directed outwards over 

the crus cerebelli (now the under surface is uppermost), and is peorae 
named flocculus, or subpeduncular lobe. 


Dissection. — To see the flocculus and the posterior medullary velum, Dissec- 
slice off, on the left side, the biventral and slender lobes of the under sur- "°™ 
face, and evert the amygdaloid lobe. Passing from the tip of the uvula 
to the flocculus is the thin white layer of the posterior velum, and be- 
neath it a bit of paper may be put. The furrowed band on the side of 
the uvula is now seen. 


Flocculus and medullary velum. — The position of the flocculus Position 
to the crus cerebelli, and in front of the biventral lobe, has been fe 
before mentioned. This body resembles the other lobes in struc- structure 
ture, and may be considered a rudimentary lobe, for it is divided pee 
on the surface into laminz, and contains a white medullary centre 
that furnishes offsets to those divisions. Passing from the flocculus ave 
to the tip of the inferior vermiform process (nodule) is a thin dullary 
white layer (velum), which serves asa commissure to the flocculi. ree 
This white band is semilunar in form, with the anterior edge free, Form 
and the posterior border fixed in front of the transverse fur- tached 
rowed band. In front of the nodule the pieces of opposite sides ™** 


are united, and form the posterior medullary velum. 


INTERIOR OF THE CEREBELLUM.— In the cerebellum there Mee te 


is not any cavity or ventricle enclosed, for the space of the oN 
fourth ventricle is between the cerebellum and the medulla 
oblongata. In the interior there is a large white centre, 
like that of the cerebrum, which furnishes offsets to the 


laminz, and to other parts of the encephalon. 


Dissection.— Turn upwards the superior aspect of the cere- Dissec- 
bellum, and make an incision across the laminz of the left hemi- °°” 
sphere to see their structure. On the right lobe place the scalpel 
in the horizontal fissure, and carry it inwards as far as the superior 
vermiform process, so as to cut away all the laminar structure, and 
expose the medullary substance with the contained corpus den- 
tatum. 

Structure of the lamine. —Each lamina consists of a white in- Ala- 
ternal and a grey external substance. The white part is derived white ine 
from the central medullary mass, and divides like the branching of peeans 
a tree, until it ends in small lateral offsets that enter the sub- !4¢- 
divisions of the laminz. The stratum of grey matter that envelops 


the white substance resembles the cortical covering of the convo- 
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lutions of the cerebrum ; it consists of two layers, of which the 
outer is grey, and the inner “ dirty yellow.” 

Besides the white stalk of the lamina which is derived from the 
central mass, there are other white Rbres that pass from one 
lamina to another. 


Meputiary Centre. — A large white mass occupies the 
centre of the cerebellar hemisphere, and contains in its sub- 
stance a dentate body. From its surface offsets are fur- 
nished to the different lamine, and from the anterior part 
proceed three large processes or peduncles—superior, middle, 
and inferior. 

a. The superior peduncle (processus ad cerebrum) is 
directed forwards towards the testis. It is rather flat in 
shape, and forms part of the roof of the fourth ventricle. 
Between the peduncles of opposite sides the valve of Vieus- 
sens is situate. Continuous behind with the inferior ver- 
miform process, its fibres receive an offset from the interior 
of the corpus dentatum, and then pass beneath the pair of 
the corpora quadrigemina of the same side, and beneath the 
band of the fillet, to enter the optic thalamus. 

Between the superior peduncles is a thin, translucent, 
white layer, the valve of Vieussens (velum medullare an- 
terius), which forms part of the roof of the fourth ventricle. 
It is thin, and pointed anteriorly, but widens behind, and is 
connected with the under part of the vermiform process. 
Near the corpora quadrigemina the fourth nerve takes 
origin from the upper aspect of the valve, the nerves of 
opposite sides being united; and near the lower part the 
upper surface is marked by some grey transverse ridges. 

b. The middle peduncle (processus ad pontem) is com- 
monly named crus cerebelli, and is the largest of the three 
peduncular masses. Its fibres begin in the lateral part of 
the cerebellum, and are directed forwards to the pons, of 
which they form the greater part, and in which they unite 
with the fibres of the peduncle of the opposite side. In 
this peduncle are the commissural fibres of the cerebellum, 
for which they are supposed to perform the same office as 
the corpus callosum does for the cerebrum. 

c. The inferior peduncle, or the restiform body (processus 
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ad medullam), passes downwards to the medulla oblongata. 
Its fibres are connected chiefly with the laminz of the upper 
surface of the cerebellum. It will be better seen when the 
fourth ventricle is opened. 

The dentate body (corpus dentatum) is contained in the Corpus 
white fibres of the cerebellum, and resembles in structure the rahe 
corpus olivare of the medulla oblongata. This body measures situa- 
three fourths of an inch from before backwards, and i pa 
situate nearest the inner part of the white centre. It con- 
sists of a wavy, greyish-yellow stratum, which is so arranged struc 
as to form a small capsule, open at the anterior part, and 
enclosing a nucleus of whitish matter. Through its aperture 
issues a band of fibres from the nucleus to join the superior 
peduncle. 

Dissection. — Cut through the middle of the vermiform process Dissec- 
from above, and separate the halves of the cerebellum, in order “ 
that the structure of the central part, as well as the boundaries of 
the fourth ventricle, may be observed. 


Structure of the vermiform process. —The vermiform processes of Ysarste 
the cerebellum (upper and lower) are united in one central part, process 
which connects together the hemispheres. Internally, the struc- orher 
ture is the same as the rest of the cerebellum, viz. a central white P** 
stalk with lateral branches for the lamine. Here the branching 
appearance of a tree (arbor vitz) is best seen, in consequence of 


the stalks being longer and the lamine more divided. 

The FOURTH VENTRICLE is a space between the cerebellum Fourth 
and the posterior aspect of the medulla oblongata and pons. Mears 
It has the form of a lozenge, with the points placed upwards Eee ay 
and downwards. ‘The upper angle reaches as high as the tent. 
upper border of the pons; and the lower, to a level with the 
inferior part of the olivary body. 

The roof of the space is somewhat arched, and is formed Roof. 
by the valve of Vieussens, by the under part of the vermi- 
form process, and lastly, by the reflection of the pia mater of 
the spinal cord to the surface of the vermiform process. 

The floor of the ventricle corresponds to the posterior Floor. 
surfaces of the medulla oblongata and pons. Along its Parts in 
centre is a median groove (calamus scriptorius), which is in calamuag 
a line with the posterior fissure of the spinal cord; and at its 
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DISSECTION OF THE BRAIN. 


lower end, near the swollen part of the posterior pyramid, is: 


a minute hole, —the remains of the canal of the cord. On 
each side of the groove is an elevation, which is grey and 
little marked inferiorly, but becomes whiter and more pro- 
minent as it ascends. ‘This eminence is the fasciculus teres, 
and consists-of the longitudinal fibres of the lateral tracts or 
columns of the cord ascending to the crus cerebri (p. 179.). 
Crossing the floor, about the middle, are some white striz 
that issue from the median groove: one or two of these are 
connected with the origin of the auditory nerve, but others 
pass obliquely outwards. Below these transverse lines the 
surface is more irregular; and on each side is an oblique 
groove that extends a short distance from the middle line, 
and points out three slight prominences on this part of the 
floor: one being above the groove, another below it, and a 
third at its outer termination. ‘These eminences mark the 
situation of masses of grey matter which are supposed by 
Stilling to give origin to the eighth and ninth nerves. 

The lower half of the lozenge-shaped space of the ventricle 
is bounded laterally by the restiform body diverging to the 
cerebellum and by the posterior pyramid; and the upper half 
has the superior peduncle of the cerebellum as its limit on 
the side. Along the line of union of the peduncle with 


> 


the floor is a linear mass of dark grey matter, into which one 


or more of the oblique lines on the floor may sometimes be 
seen to dip. 
This ventricle communicates at the upper part with the 


third ventricle by the Sylvian aqueduct ; and with the sub- 


arachnoid space of the cord and brain by an aperture in 
the pia mater that intervenes between the medulla and the 
cerebellum. The serous lining of the other ventricles is 
prolonged into this by the aperture of communication with 
the third ; and in this cavity, besides investing the ventricu- 
lar surface, it forms laterally a pouch on the under surface 
of the hemisphere beneath the eighth nerve. 

In the fourth ventricle is a vascular fold, or a choroid 

f ‘ eee 
plexus, on each side, similar to the body of the same name 
in the other ventricles. It is attached to the inner surface 
of the membrane (pia mater), that closes the ventricle 
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between the medulla and the cerebellum, and it extends 
upwards on the side. Its vessels are supplied by the 
inferior cerebellar artery. 


Grey matter of the medulla oblongata. — In the medulla oblongata ey 
the grey matter of the cord is altered in its disposition, and is of me- 
blended with the longitudinal fibres, except those of the anterior pepe 


pyramid. In the lower part of the floor of the fourth ventricle, the {4° 
transverse or commissural part of the grey substance of the cord is [pat of 
left exposed by the divergence of the posterior columns of the 

cord from the middle line, and it is diffused and mixed with the 

fibres of the fasciculus teres: where it is so exposed on the surface 

of the ventricle, it is covered by a thin translucent layer of white 
matter. Further, the posterior horn of the grey crescent in the 

half of the cord forms a mass in the restiform body (grey tubercle 


of Rolando), and is blended with the fibres of that body. 


According to Stilling there are special masses or nuclei of grey Stilling 
matter in the medulla oblongata, with which the origins of the eighth (9). < 
and ninth nerves are connected. These masses are placed at the lower rat 2k 
part of the floor of the fourth ventricle, where they form the three eighth 
small eminences before alluded to (p. 206.). The external nucleus gives ninth 
origin to the glosso-pharyngeal nerve, the internal one to the hypo- °’** 
glossal, and the lowest eminence to the vagus nerve. Another mass for 
the spinal accessory nerve is lower down, and is contained in the sub- 
stance of the cord. 
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CHIEF ARTERIES OF THE HEAD AND NECK. 


TABLE OF THE CHIEF ARTERIES OF THE HEAD AND NECK. 


1. Common 
carotid - 


1. Brachio- 
cephalic 


2. subcla- 
vian 


2. left common carotid. 
3. left subclavian. 


Hyoid branch 
1. Superior thyroid - {laryngeal 
thyroid. 
Hyoid branch 
dorsal lingual 
sublingual 
ranine, 
Inferior palatine branch 
tonsillitie 
glandular 
submental 
3. facial - - - {ixferior labial 


coronary - f 


lateral nasal 
angular. 
Meningeal branch 
posterior cervical. 
Stylo-mastoid branch 
5. posterior auricular - 4 Auricular 
mastoid. 
{ Pharyngeal branches 
meningeal, 


2. lingual - = 


inferior 
superior 


4. occipital - 


1. External 
carotid. 


6. ascending pharyngeal 


auricular 
parotid 
articular 
7. temporal - - {transverse facial 
middle temporal 
anterior temporal 
posterior temporal. 
Inferior dental 
middle meningeal 
muscular 
posterior dental 
8. internal maxillary - 4 infra-orbital 
spheno-palatine 
descending palatine 
vidian 
pterygo-palatine. 


L 
1. Arteriz receptaculi 

Lachrymal 
supra-orbital 
central of the retina 
ciliary 
muscular 
ethmoidal 
palpebral 


frontal 
nasal. 


2. ophthalmic - - 


2. Internal 
carotid 


3. anterior cerebral 

4, anterior communicating 
5. middle cerebral 

6. posterior communicating 
7. choroid - 


Anterior spinal * 
posterior spinal 

inferior cerebellar 

posterior meningeal 
transverse basilar 

anterior inferior cerebellar 
superior cerebellar 

posterior cerebral, 


1, Vertebral 


2. internal 
mammary 


Inferior thyroid - - Ascending cervical. 
3. thyroid 4supra-scapular = - - [eles 
axis : : 
transverse cervical a ehiidtneetth 
at ean } superior intercostal. 


—, 
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TABLE OF THE CHIEF VEINS OF THE HEAD AND NECK. 


Superior longitudinal 


sinus 
inferior longitudinal 
sinus 
1. Lateral straight sinus 
sinus 


occipital sinuses 
ophthalmic vein 
superior petrosa] 
inferior petrosal. 


2, ascending f 
pharyn- ES ey branches 


geal pharyngeal. 
Superficial dorsal 
3. lingual - {lingual 
ranine. 
lies 


frontal 
Angular nF ~ } palpebral 
(nasal. 
inferior palpebral 
dorsal and lateral 
nasal veins 
Internal ju- f Alveolar branches 
gular infra-orbital 
alveolar - - 4 descending palatine 
| spheno-palatine 
4, facial - iapattoe vidian. 
PORCH ary’ {inferior 
buccal 
masseteric 
labial 
submental 
inferior palatine 
tonsillitic 
glandular. 
ani _. § Mastoid vein 
Brachio- wy 5. occipital careical 
phalic is 6. superior Thyroid 
: ) yroi 
the "union thyroid - Libevaae4l. 
7. middie thy- 
roid. ; 
Spinal 
1. Vertebral { deep cervical _ 
ascending cervical. Middle meningeal 
inferior dental 
1. Internal maxillary a: Latty Pabe 
pterygoi 
masseteric. 
Anterior 
posterior 
middle temporal 
2. temporal - ~ } parotid 
external anterior auricular 
4. jugular - transverse facial. 
subclavian - ‘ : Auricular 
3. posterior auricular Tatylo-toaagoide 
4, brace ae inter- 
: r 
| arr date “el Supra-spinal 
2 supra-scapular infra-spinal. 
P 1 
6. transverse cervical § Superficial cervica 
3. anterior ju- Undaterior scapular, 
gular. 
4. superior in- 
tercostal 
of the 
right side. 
P 
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TABLE OF THE CRANIAL NERVES OF THE HEAD, AND NECK 


1. First or olfac- {Filaments to the 
tory nerve - nose. 

2. Second or op- § To the retina of the 
ticnerve - eye. 


3. Third or mo- ¢ 
tor nerve of4 
the eyeball - L 


To the muscles of 
the orbit. 


Meningeal branches 
and to the superior 


4, Fourth nerve} 
oblique muscle, 


Ophthalmic - 


L 


| 


superior maxillary | 


ophthalmic or len- 
ticular ganglion 


5. Fifth or tri- 
facial nerve 


Meckel’s ganglion 


inferior maxillary = 


Meningeal. 


Lachrymal 
- {palpebral 
communicating. 


a ede abgribarerns 
supra-trochlear. 


To lenticular gan- 
glion 
-4 ciliary nerves 
infra-trochlear 
(nasal. 


To nasal of the fifth 
nerve 

to the third nerve 

to sympathetic. 


"} Ciliary nerves. 


lachrymal 


frontal . 


nasal 


Connecting branches 


branches of distri- 


bution - 
Subcutaneous 
Orbital branch - {malar 
temporal. 


branches to Meckel’s 
ganglion 

posterior dental 

anterior dental 

infra- orbital. 


Nasal 


Internal branches - naso-palatine. 


ascending - - To the orbit. 
Anterior 
descending - - {posterior} - - palatine. 
external ; 
Carotidbranch 
t Mice - - Niarge petrosal 
posterior - - nerve. 
‘hae 
Deep temporal 
Small or see aii masseteric 
division - buccal 
pterygoid. 
Communicat- 
ing 
articular, and 
Auriculo-temporal -{ to meatus 
parotid 
auricular 
temporal. 
Branches to 
mucons 
membrane 
ape sakeesoe eh di- to. sub-wieee 
gustatory - -{ laryandsub- 
lingual gan- 
glia 
to hypoglossal 
to the tongue. 


Re: hyoid 
labial 
Cincisor. 


{lab 


inferior dental 
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TABLE OF THE 
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CRANIAL NERVES—continued. 


Small petrosal, to 
Jacobson’s nerve 


Connectingbranches{to the fifth and 
sympathetic 
rl ' nerves, 
otic ganglion . To the sensor palati 
5. Fifth or tri- Branches of ae muscle 
facial nerve, l bution - nerve to the tensor 
continued. psione 
a ath gustatory, 
# orda tympani 
Connecting branches and sympathetic ? 
sub-maxillary gane nerves. 
glion - - To the gland 
to the mucous mem- 
pete: a oc ag brand’? of" the 
mouth, and Whar- 
ton’s duct. 
To the external rec- 
6. Sixth nerve -{ tus muscle of the 
orbit. 
To join auditory 
others to join 
Connecting Meckel’s ganglion 
branches -|tympanic and sym- 
pathetic nerves 
the chorda tympani. 
r Portio dura - > Posterior auricular 
digastric branch 
eanenen ¢| Stylo. hyoid branch 
distribution « - Temporal 
temporo-facial malar 
infra-orbital. 
Waiel { Buccal i 
cervico-facia. supra-maxillary 
7. Seventh nerve infra-maxillary. 
To join the portio 
dura 
the nerve to the 
portio mollis corales 
A st To the common sac 
"|e, ner OM gives £0 the saccule 
Beanches 8 to the semi-circular 
[ F canals. 
oe vagus 
sympathetic in 
Heck ? 
Congecting’ Joins sympathetic 
branches large petrosal nerve 


Glosso-pharyngeal - 


8. Eighth nerve 


to the facial nerve. 


To carotid Na 
to the pharyn 
*} tonsillitic priches 
muscular 

Uingual. 


Branches 
distribution. = 


Jacobson’s nerve {iar otic ganglion,and 
{supplies tympanum. 
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TABLE OF THE CRANIAL NERVES OF THE HEAD AND NECK. 


To the spinal acces- 
sory 
glosso-pharyngeal 
¢ Connecting sympathetic and 
branches - auricular nerves 


to the hypoglossal 
to the spinal acces- 
sory. 
: : {Pharyngeal nerve 
PHeumG- gastric { External laryngeal 
to the 
ascending } mucous 
superior laryngeal - descending} mem- 
3. Eighth nerve 3 hey . brane 
continued. Branches of nerve to join the in- 
| distribution - L ferior laryngeal. 
cardiac nerves 
f Cardiac 
cesophageal and 
| tracheal 
A ‘ to inferior constric- 
inferior laryngeal’ - 4" tor and muscles of 
the larynx 
to join superior la- 
ryngeal. 
Connecting {tt Spica 
branches - . 
spinal accessory = tothe cervical acta 
Branches of Sto sterno-mastoideus 
distribution -* trapezius. 
To the pneumo-gas- 
. tric nerve 
ee to the sympathetic 
. “ [to the loop of the 
i atlas. 
9. Ninth or hy- Descendens _ noni 
poglossal herve 
vidal s thyro-hyoid nerve 
Branches of branches to the gus- 
distribution - tatory nerve 


to the lingual mus- 
cles and to the 
tongue. 


The 


cal spinal 
nerves di- 
vide into 


The ganglionic or sympathetic 
nerve has in the neck 
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TABLE OF THE SPINAL AND SYMPATHETIC NERVES OF THE 
HEAD AND NECK. 


Spinal Nerves. 


Small occipital nerve 


Superficial | ; 
: great auricular 
ascending superficial cervical. 
superficial Supra-acromial 
descending | supra-clavicular 
supra-sternal. 

The first four form the To the pneumo-gastric 
CERVICAL PLEXUS, to the hypoglossal 
which gives off - = - sae inter- to the sympathetic 

- to rectus major muscle 
phrenic nerve 
nerves to the descendens noni. 


To join the spinal accessory 
: i, gritts to the sterno-mastoideus 
Anterior to the trapezius 
branches - to the levator anguli scapule. 
The rhomboid nerve 
to the phrenic nerve 
hp f supra-scapular nerve 
above the 4 subclavian branch 
Bie est Sled Basi 4 clavicle - | posterior thoracic or respira- 
CHIAL PLExus, which tory 
gives off - ‘ “ to the scaleni muscles. 
branches Are baieaecion with the upper 
below re ag: 
fe distributed to the 


cervi- 


posterior 
branches - 


muscles of the back, 
and give off cutaneous 
nerves. 


Sympathetic Nerve. 


¢ Branch to Jacobson’s nerve 
Carotid plexus which { to the vidian 


Ascending branches, gives se Coaktae ea 
which unite in o the third cranial nerve 
plexuses - » ea Saori to the fourth cranial nerve ‘ 
i? Graches oe Te the fifth and lenticular ganglion 


rie Superior to the carotid artery and branches, 


ganglion To join pneumo-gastric 
Seg ion external branches - | and hypoglossal nerves 
3 to the spinal nerves. 
2 feheonen branches 


internal branches superficial cardiac nerve. 


branches to vessels « Nervi molles. 


2. Middle External branches - To the spinal nerves. 
cervical “ Middle cardiac nerve 
ganglion -linternal - = - {to supply thyroid body and 

join the external laryngeal. 
Anterior branches = To the subclavian arter 

es eee l To the spinal nerves, farm 
De ieite aire Reie> | Si} > { ing vertebral plexus. 
ganglion -linternal - +  « Inferior cardiac nerve. 


Direc- 

tion for 
the dis- 
section. 


Position 
of body. 


Marking 
of sur- 
face. - 
Arm-pit. 


Shoul- 
der. 
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CHAPTER III. 


DISSECTION OF THE UPPER LIMB. 


Section I, 


THE AXILLA AND THE WALL OF THE THORAX. 


THE parts included in Section 1., viz. the wall of the thorax 
and the axilla, are to be dissected within a fixed time, in order 
that the examination of the chest may be undertaken. 

Position. — Whilst the body lies on the back, let the dis- 
sector raise the thorax to a convenient height by a block, and 
carry the arm from the trunk, rotating it slightly outwards 
at the same time. Before the dissection is begun, attention 
should be given by the student to certain depressions on the 
surface, and to the prominences of muscles, or of points 
of bone. 

Surface-marking. — Between the arm and chest is the 
hollow of the arm-pit, which contains the large vessels and 
nerves of the limb. The extent of this hollow may be seen to 
depend upon the position of the limb to the trunk; for in 
proportion as the arm is elevated, the boundaries are carried 
upwards, and rendered tense, and the depth of the space is 
diminished. The skin here is of a dark colour, and is fur- 
nished with hairs, and large sweat glands. If the arm is 
forcibly raised whilst the fingers of one hand are placed in 
the arm-pit, the head of the humerus may be recognised. 


On the outer side of the limb is the prominence of the 


shoulder, and immediately above it is an osseous arch, which 
is formed internally by the clavicle, and externally by the 


spine and acromion process of the scapula. Continued — 


downwards from about the middle of the clavicle, between 


the pectoral and deltoid muscles, is a slight depression, in — 


which the coracoid process can be felt near the clavicle. A 


» 
ign Ma a emcee 
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second groove is sometimes seen extending outwards from 
the sternal end of the clavicle, between the clavicular and 
sternal origins of the great pectoral muscle. 

Along the front of the arm is the prominence of the biceps Am. 
muscle, and on each side of that muscle isa groove, which 
subsides inferiorly in a depression in front of the elbow-joint. 
The inner of the two grooves is the most marked, and cor- 
responds to the position of the brachial vessels. 

If the elbow-joint is semiflexed the prominences of the Elbow- 

joint. 

outer and inner condyles of the humerus will be rendered 
evident, especially that on the inner side of the limb. Below 
the outer condyle, and separated from it by a slight interval, 
is the projection of the head of the radius, which will be re- 
cognised by rotating this bone, the fingers at the same time 
being placed over it. At the back of the articulation is the 
prominence of the olecranon. 


Dissection. — The dissection is to be begun by raising the skin Dissec- 
from the side of the chest and from the arm-pit. The student is yaise the 
to make an incision along the middle of the sternum (its whole ™¢s"- 
length) ; to extend the same along the clavicle for two thirds of 
the length of that bone, and to continue it down the arm as low 
as the fold of the arm-pit. From the xyphoid cartilage let two 
other cuts be made: one should extend along the anterior fold of 
the arm-pit till it nearly joins the first cut, and then across the 
inner part of the arm to the posterior fold of the axilla; the 
other is to pass horizontally outwards over the side of the chest, 
as far back as to a level with the posterior fold of the arm-pit. 

The two flaps now marked out should be reflected outwards, and 
be left attached to the body, in order that they may be afterwards 


used for the preservation of the part. 


The subcutaneous fascie of the thorax resemble the same rascie. 
structures in other parts of the body ; but here the superficial 
layer does not contain much fat. Beneath the first layer is 
a deeper and stronger special fascia that closely invests the 
muscles, and is continuous with the deep fascia of the arm. 
It is thin on the side of the chest, but becomes much thicker 
where it is stretched across the axilla. An incision through 
it, over the armpit, will demonstrate its increased strength 
in this situation, and its connections with the folds of the 


axilla. 
Pp 4 
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Dissec- Dissection.—'The cutaneous nerves of the side of the chest 
tion of 


cuta- are to be sought in the fat. Some of these (from the cervical 
Scr veien plexus) are found crossing the clavicle at the middle and at the 
me inner part; others (antente cutaneous of the thorax) appear 
at the side of the sternum, one from each intercostal space; and 
others (lateral cutaneous of the thorax) will be found along the 
side of the chest, about one inch below the anterior fold of the 
axilla, there being one from each intercostal space except the first. 


chest. 


As soon as the last mentioned nerves appear they are divided. 


into an anterior and a posterior branch. In the two highest the 
posterior branches are larger than the rest, and are to be followed 
across the arm-pit, where a junction takes place with a branch 
(nerve of Wrisberg) of the brachial plexus. 


Descend- ‘The descending cutaneous nerves of the cervical plexus, that 
cu- 
enous cross the claves are distributed. to the integuments over the 


eh pectoral muscle. ‘The most internal branch (sternal) lies near the 


plexus. inner end of the bone, and reaches but a short distance below 


it. Other branches, two or more in number, and of larger size 


(clavicular), cross the centre of the clavicle, and extend to near 
the lower border of the pectoralis major ; these join one or more 
of the anterior cutaneous nerves of the thorax. 


Cutane- The cutaneous nerves of the thorax are derived from the 


branches trunks of the intercostal nerves between the ribs. Of these 
18) he 


tercostal there are two sets: one, the lateral cutaneous nerves of the 
nerves. 


Arein thorax, arise from the trunks of the nerves about midway 
tows, | between the spine and the sternum: the other set, the ante- 
rior cutaneous nerves of the thorax, are the terminations of 


the same trunks at the middle line of the body. 


tine The anterior cutaneous nerves are directed outwards in the in- 


wtddie teguments in the form of slender filaments. The offset of the 


line. second nerve joins a cutaneous branch of the cervical plexus, 
and the others below supply the mammary gland and the integu- 
ments. Small cutaneous branches of the internal mammary 
vessels are found with these nerves. 

The The lateral cutaneous nerves divide immediately into an anterior 


aeee ” and a posterior branch. There is not usually any lateral cutaneous 
Tietz nerve to the first intercostal trunk, and that of the second inter- 


have —_ costal wants the anterior branch of bifurcation, 

anterior 4% The anterior branches bend forwards over the pectoral muscle, and 

and furnish offsets to the mammary gland and the integuments. The 
lowest also give twigs to the digitations of the external oblique muscle. 


. 
' 
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b. The posterior branches are distributed to the integuments over the posterior 


‘latissimus dorsi muscle and the back of the scapula. The branch of poh 


the second intercostal nerve is larger than the rest, and perforating the one or 


fascia of the axilla, supplies the integument of. the arm, from which (Pere Bi 


circumstance it is named intercosto-humeral. As it crosses the axilla it is aes 
_/£“S divided into two or more pieces, and is connected to the nerve of Wris- ' 
berg by a filament of variable size. The branch of the third intercostal 

also gives filaments to the arm-pit and the inner part of the arm. 


The mamma, or the breast, is the gland for the secretion of Office of 
the milk, and is situate on the front of the chest towards the prea 
lateral aspect. 

The gland is hemispherical in form, though rather more bias 
prominent on the inner side towards the lower part, and is tion; 
placed over the great pectoral muscle. Its dimensions and vies 
weight vary greatly. In a breast that is not enlarged by sions 

"lactation, the mamma measures commonly about four inches 

in each direction, extending longitudinally from the third 

to the sixth or seventh rib, and transversely from the side of 

the sternum to the axilla. Its depth is about one inch and 

a half. The weight of the breast ranges from six to eight and 
weight. 

ounces. 

Nearly in the centre of the gland (rather to the inner Position 
side) is the conical or cylindrical projection of the nipple of ne 
(mamilla), which is slightly turned outwards. It is about 
half an inch or rather more in length, and presents in the 
centre a slight depression, where it is likewise rather redder. 
Around the nipple is a coloured ring (areola) about an inch and te 
in width, whose tint is influenced by the complexion of the 
body, and during life by the states of menstruation, preg- Colour is 
nancy, and lactation. ‘The skin both of the nipple and its ita 
areola is provided with numerous papille and lubricating skin has 
glands; and on the surface are some tubercles marking the eae: 
position of the ducts of those glands. 

In the male the mammary gland resembles that of the Breast 
female in general form; for it is prominent, though in a male. 
much less degree, and it possesses a small nipple, which is 
surrounded by an areola provided with hairs. Farther than 
this the similitude does not hold, for the glandular or secre- 
tory structure is very imperfect. 


Structure. —In its texture the mamma resembles those rine 


q 
q 
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compound glands that are formed by the vesicular extremi- 
ties of branched ducts. During lactation the glandular mass 
is of a reddish white colour, and consists of small vesicles, 
which are united to form lobules and lobes. Connected with 
each lobe is an excretory or lactiferous duct; and the 
whole is surrounded, and bound together by areolar tissue. 
Invest- A cellular layer, containing fat, surrounds the gland, and pene- 
ing cel- : ; 3 Pais od sabe 
lular trates into the interior, subdividing it into lobes. Some fibrous 
aati septa fix the gland to the skin, and support it; these are the 
ligamenta suspensoria of Sir A.Cooper. In the ultimate struc- 
ture of the gland, in the nipple, and in the areola, there is not any 
fatty substance. 
Texture Vesicles, lobules, and lobes. — The little vesicles or cells in which 
aa of the most minute ducts begin are lenticular or rounded in shape, 
e.’°* and when filled with milk or mercury are just visible to the naked 
eye, being about the size of a small pin-hole in paper.—(Cooper.) 
Each is surrounded externally by a close vascular network. A 


The collection of the vesicles around their duct forms the smallest 
lobules 


te divisions of the gland, viz. lobules or glandules, which vary in size 
formed from a pin’s head to a small tare. By the union of lobules the 
cles, lobes are produced, of which there are about twenty altogether, 
tote xe and each is provided with a distinct duct. 

Feu The ducts issuing from the several lobes, about twenty in number, 


ferous Converge to the areola, where they swell into oblong dilatations or 

duets; receptacles (sacculi) of one-sixth to one-third of an inch in width. 
Onwards from that spot the ducts become straight, and are con- 
tinued through the nipple, nearly parallel to one another, and gra- 

open on ually narrowing in size, to open on its summit by apertures 

nippla: varying from the size of a bristle to that of a common pin. Like 

pias. other excretory ducts, the milk tubes consist of an external or 
fibrous, and an internal or mucous coat; they are sheathed also by 
a scaly or pavement epithelium. In the nipple the ducts are sur- © 
rounded by fibrous tissue. 


Small Some of the lubricating glands beneath the skin of the nipple and the 
glands of : 
skin. areola are ordinary sebaceous glands, but others are larger aggregate 


glands that open in the tubercles before mentioned. 


pe Bloodvessels, nerves, and lymphatics. — The arteries of the breast are 
gland ‘Supplied by the axillary, internal mammary, and intercostal arteries, 
and enter both surfaces of the organ. The vessels on the cutaneous 
surface supply branches to the nipple, which pass from base to apex, 
and being nearly parallel. The veins, after issuing from the substance of 


ves the breast, are thus disposed :—some form a plexus on the anterior 
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aspect, and a circle around the areola, and end principally in the 
axillary and internal mammary trunks; but others enter one or more of 

the intercostal veins, or ascend over the clavicle to join the veins of the 

neck. In the nipple the veins have an arrangement like that of the form 
arteries, the two forming the erectile structure of that part. The peda 
nerves are supplied from the anterior and lateral cutaneous nerves of has 
the thorax, viz. those of the third, fourth, and fifth intercostal nerves. Nerves. 
The lymphatics pass either from the inner or the outer part of the gland: Lymph- 
at the former side they accompany the branches of the internal mam- eet 
mary artery, and open into the anterior mediastinal glands, and on 

the latter they reach the axillary glands. 


Dissection. — With the arm in the same position with respect to Dissec- 
the trunk, the student is first to remove the fascia and the fat from toral” 
the surface of the great pectoral muscle. In this proceeding the nae 
scalpel should be carried in the direction of the fibres, viz. from 
the arm to the thorax, and the dissection may be begun either at 
the upper or lower border of the muscle, according to the side of 
the body. Afterwards the fascia and the fat are to be taken from 
the arm-pit, but the numerous vessels, nerves, and glands contained 
in the space are to be left uninjured. The task is best begun at and the 
the outer part by removing the fascia from the large axillary ves- oa 
sels where they are about to quit the space and enter the arm: 
following these upwards the student will arrive at the branches that 
are directed towards the chest, viz. the long thoracic under cover 
of the anterior boundary, and the circumflex and subscapular 

‘vessels and nerves on the posterior boundary of the axilla. 
Some arterial twigs enter the axillary glands, and a few should be 
traced out. In taking away the fascia of the posterior boundary 
to follow the muscles to their insertion into the humerus, a small 
nerve (internal cutaneous of the musculo-spiral) should be looked 
for towards the great vessels. 


The axitxa, or arm-pit, is the hollow between the arm Situa- | 
and the chest, and is limited in front and behind by a fold form of 
containing muscles. This space is somewhat conical in bit, 
form, having the apex upwards at the root of the neck, and 
it is larger near the thorax than at the arm. Its boundaries 
and contents are as follows : — 

The two pectoral muscles form the anterior boundary, but The 


pectoral 
they take unequal shares in the construction of this part Ray 
in consequence of the difference in their shape and size. in front, 
For whilst the pectoralis major extends over the whole front 


of the space, reaching from the clavicle to the lower edge of 
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the anterior fold, the pectoralis minor, which is but a narrow 
muscle, corresponds only to the middle part or third of that 
and fold. In the posterior boundary are the latissimus dorsi 


latissi- 


Prove and teres major muscles, forming the lower edge of the fold; 
eres 


lores and higher up is the subscapularis muscle: this boundary 

behind. reaches lower than the anterior, especially near the hume- 
rus, and the muscles constituting the lower margin project 
beyond the level of the subscapularis. 

Partsat Qn the inner side of the arm-pit are the first four ribs, 


theinner  , i : i 
and with their corresponding intercostal muscles, and the part 


sides. of the serratus magnus that takes origin from them. On 
the outer side the space has but small dimensions, and is 
limited by the humerus, and by the biceps and coraco- 
brachialis muscles. 

Situa-_ When the fore-finger is introduced into the space the 

the apex apex of the hollow will be perceived to be situate between 
the clavicle, the upper margin of the scapula, and the first 

base, ib. But the base or widest part of the conically shaped in- 
terval is turned downwards, and is closed by the thick 
aponeurosis that reaches from the anterior to the posterior 
fold. 

Contents In the arm-pit are contained the axillary vessels and the 

space. brachial plexus, with their branches; some branches of the 
intercostal nerves; together with lymphatic glands, and a 
large quantity of loose cellular tissue and fat. The position 
of all these with reference to the boundaries of the space is 
to be carefully studied. 

Position ‘The large axillary vessels cross the space obliquely in 
their course between the trunk and the upper limb. The 
part of these vessels now exposed projects beyond the line 

and con- Of the anterior fold of the arm-pit, and is covered only by 

ofthe the common superficial layers, viz. the skin, the fatty or 
vessels, Superficial fascia, and the deep fascia. Behind the vessels 
are the tendons of the latissimus and teres muscles. On 
looking into the arm-pit from below the axillary vein is 
seen to lie to the thoracic side of the artery, and to conceal 
it. After the vein is drawn aside, the arterial trunk will be 
found to lie amongst the large nerves of the upper limb, 


having the median nerve to the outside; the ulnar, the 


as ae 
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internal cutaneous, and the small nerve of Wrisberg to the 
inner side; and the musculo-spiral nerve behind it. This 
part of the artery gives branches to the side of the chest 
and to the shoulder. The vein, likewise, receives some 
branches in this spot. 

The several branches of vessels and nerves that are con- ataag 
tained in the space have the undermentioned position with branches 
respect to the boundaries. Close to the anterior fold, and anita 
rather concealed by it, the long thoracic artery extends to the on the 

: . Schl G bounda- 
side of the chest; and nearer the middle of the arm-pit is a Poe 
small companion vein (external mammary). Extending along pit. ~ 
the posterior fold, within its lower margin, and in contact 
with the edge of the subscapularis muscle, are the subscapular 
vessels and nerves ; and near the humeral end of the sub- 
scapularis the posterior circumflex vessels and nerve will 
be found bending backwards beneath the large axillary 
trunks. On the inner boundary, near the upper part, are a 
few inconsiderable branches of the superior thoracic artery, 
which ramify on the serratus muscle; but so unimportant 
are they that this part of the axillary space may be con- 
sidered free from vessels in respect of any surgical opera- 
tion. Lying on the surface of the serratus magnus muscle 
is the external respiratory nerve of Bell; and perforating 
the inner boundary of the space are the lateral cutaneous 
nerves of the thorax, two or more offsets of which are 
directed across the axilla to the arm, and receive the name 
intercosto-humeral. 

The lymphatic glands occupy principally the lower part of the Lympha- 
axilla, and are nearer the chest than the arm. Commonly they ee 
are ten or twelve in number ; but in this particular, as well as in ‘%,, 
size, they vary much. By their lower ends the glands receive the 
lymphatic vessels of the arm, the fore part of the thorax, the 
mamma, and the pesterier surface of the back; and the efferent 
ducts issuing from the upper end, unite to form a trunk that opens 
in the neck into the lymphatic duct of the same side, or, it may be, ee 
Into the subclavian vein by a separate tube. Small vascular phatic 
twigs of the branches of the axillary vessels are furnished to the oa 
glands. 

The PECTORALIS MAJOR is a triangularly shaped muscle, ties 


with its base at the thorax and its apex at the arm. It muscle. 
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Origin qrises internally from the sternal half of the clavicle, from 
chest the cartilages of the true ribs except the last, and from the 
clavicle. anoneurosis of the external oblique muscle of the abdomen. 
From this wide origin the fibres take different directions: 
those from the clavicle are directed obliquely downwards, 
and those from the lower ribs upwards beneath the others, 
Inser- and all end in a tendon which is inserted into the outer edge 
thehu- of the bicipital groove of the humerus. This muscle bounds 
the axilla anteriorly, and is connected to its fellow by a 
fibrous prolongation in front of the sternum. Besides the 
superficial structures and the mamma, the platysma covers 
Parts the pectoralis major close below the clavicle. A cellular 
it, interval, which corresponds to the depression on the sur- 
face, separates the clavicular from the sternal attachment. 
and One border (upper) is in contact with the deltoid muscle, 
the and with the cephalic vein and a small artery ; and the lower 


borders: border forms the margin of the anterior fold of the axilla. 


~ 


Dissee- Dissection. — After the division of the clavicular part of the 
Bris pectoralis major, seek a small branch of nerve and artery that 
parts be- enter its under surface. Remove with the handle of the knife 
pecto- the fat that now comes into view above the border of the small 
pectoral muscle, and a membranous sheath that contains the axil- 
lary vessels and nerves will be exposed; also the cephalic vein will 
be seen crossing inwards to the axillary vein. A branch of nerve 
(anterior thoracic) and the acromial thoracic artery perforate this 
tube of membrane. Follow the branches of the nerve and artery 
to the pectoral muscles, and afterwards cut through the remaining 
part of the pectoralis major about its centre, and throw inwards and 
outwards the pieces. Dissect out next the insertion of the tendon 
of the pectoralis into the humerus. The parts beneath the pec- 


toral muscle are now seen. 


Tendon ‘The tendon of insertion of the pectoralis major sends up- 
oO '- 


aon wards one expansion over the bicipital groove to the head 
ralis. of the humerus, another backwards to line the groove, and a 
third to the fascia of the arm. At its attachment to the 
bone it consists of two parts, anterior and posterior; the 
anterior receives the clavicular and upper sternal fibres, and 
joins the tendon of the deltoid muscle; and the posterior 


gives attachment to the lower ascending fibres. 
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The great pectoral muscle covers the pectoralis minor, Parts 
and above and below this muscle it forms alone the anterior bythe 
boundary of the axilla. Between the pectoralis minor and oe 
the clavicle it conceals the subclavian muscle, the sheath 
containing the axillary vessels, and the branches that per- 
forate the sheath. Below the small pectoralis it lies on the 
side of the chest, on the axillary vessels and nerves, and 
near the humerus on the biceps and _ coraco-brachialis 
muscles. 


The PECTORALIS MINOR resembles the preceding muscle Fectoras 
in shape, and is extended like it from the thorax to the arm. arises 
Its origin is connected by means of slips with the third, chet 
fourth, and fifth ribs, external to their cartilages; and its 
insertion is attached to the upper surface of the coracoid inserted 
process as far as the tip. This muscle is placed before the pula.” 
axillary space, and assists the pectoralis major in forming connec. 
the middle part of the anterior boundary. In that position a 
it conceals the axillary vessels and the accompanying nerves, Prouna. 
and some small nerves (anterior thoracic). Between its 
upper border and the clavicle is an interval of a somewhat 
triangular form. The lower border projects beyond the 
pectoralis major close to the chest, and the long thoracic 
artery lies along it. The tendon of insertion is united 
with those of the coraco-brachialis and short head of the 
biceps. 

The costo-coracoid membrane, or ligament, receives this Costo- 
name from its insertion on the one side into the rib, and on mem- A 
the other into the coracoid process of the scapula. Between Sina 
these points of attachment it is connected to the clavicle, 
and covers the subclavius muscle. When traced downwards conceals 
the membrane is found to descend around the axillary ves- eS 
sels and nerves, to which it furnishes a sheath, and to end sheath 
on those trunks beneath the small pectoral muscle; but its tHe 
extent is not the same on all, for internally it reaches but a 
very short distance on the axillary vein. ‘This sheath 
(axillary) resembles in its form and office the funnel-shaped 
tube of membrane that surrounds the femoral vessels in the 
upper part of the thigh. The front of the sheath is strongest strong. 


est in 


near the subclavius muscle, where it forms a strong band front, 
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over the axillary vessels. ‘The anterior part of the sheath 
is perforated by the acromial thoracic artery and the anterior 
thoracic nerve. 


ine iit Dissection. — Make a transverse incision in the costo-coracoid 
"membrane near the clavicle, and raise the lower part of the sub- 
clavius muscle to expose a process of the deep cervical fascia that 
descends beneath the muscle to join that membrane. By this pro- 
ceeding the subclavius muscle will be seen to be incased by fascia. 
Afterwards pass the handle of the scalpel along the axillary artery, 
and beneath the membrane that covers it, to make apparent the 
sheath of the vessels. Finally, remove altogether the costo-coracoid 
membrane both from the subclavius muscle and the axillary vessels 

and nerves. 


Subcla- The SUBCLAVIUS MUSCLE is thin and roundish in form, and 

ects ie placed between the clavicle and the first rib. It arises by 

. a tendon from the cartilage of the first rib, in front of the 

is at- |, costo-clavicular ligament, and is inserted into the under sur- 

clavicle face of the clavicle for nearly the half of its length. The 
rib. muscle overhangs the large vessels and nerves of the limb, 
and is enclosed, as before said, in a sheath of fascia. 

Boley The AXILLARY ARTERY continues the subclavian vessel 
onwards to the upper limb, and extends from the lower 
border of the first rib to the lower border of the teres 
major muscle. In its course through the axillary space, its 
direction is dependant upon the position of the limb to the 

archedin trunk; for when the arm lies by the side of the body the 

axilla vessel is curved, its convexity being upwards, and in pro- 
portion as the limb is removed to a right angle with the 
chest the artery becomes straight. In the upper part of 
the axilla the vessel is deeply placed, but it becomes super- 

Bas ake ficial as it approaches the arm. Its connections with sur- 

SOhARN ia rounding parts are numerous, and the description of these 
will be facilitated by dividing the extent of the artery 
into three parts— one above, one beneath, and one below 
the small pectoral muscle. 

above a. Above the small pectoral muscle the artery is con- 

poral tained in the sheath of the costo-coracoid membrane, with 

evar axillary vein on its thoracic side, and the brachial 


plexus of nerves on its acromial side, but separated from it 


cumflex ; the first springs opposite the edge of the muscle of der, 


and arises opposite the first intercostal space ; it is a small vessel, | 
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by a cellular interval. In this part it is covered by the 
clavicular portion of the great pectoral muscle, and the 
cephalic vein crosses it. Behind it are the highest inter- 
costal space and the first digitation of the serratus muscle, 
together with a small nerve (external respiratory). 

6. Beneath the muscle the artery is surrounded by the beneath 
large nervous cords of the plexus, which separate it from muscle, 
the vein (still to the inner side) and from the surrounding 
muscles. Superficial to the vessel is the pectoralis minor, 
with part of the pectoralis major; and behind it is the sub- 
scapular muscle. 

e. Beyond the pectoralis minor the artery is concealed ee 
in part by the lower border of the great pectoral muscle, 
but thence to its termination it is covered only by the in- 
teguments and the fascia. Behind it will be found the 
lower part of the subscapularis muscle and the tendons 
of the latissimus and teres. To the outer side is the 
coraco-brachialis muscle. Here the artery is still in the 
midst of the large trunks of nerves into which the plexus 
is resolved. ‘Thus to the outer side is the median nerve, Position 
with the external cutaneous for a short distance; to the geet: 
inner side are the ulnar and internal cutaneous, with the 
nerve of Wrisberg; and behind are the musculo-spiral and 
circumflex nerves, the latter extending only as far as the 
border of the subscapular muscle. The axillary vein is still and 


to the thoracic side of the artery. it. 
The branches of the axillary artery are furnished to the Brancb- 


wall of the thorax and to the shoulder. The thoracic idppliod 


: “ " o the 
branches are four in number; of which two (superior and thorax 


acromial thoracic) arise from the artery above the pectoralis 
minor, one (alar thoracic) beneath the muscle, and one 
(long thoracic) at its lower border. ‘Three branches are 


supplied to the shoulder, viz. one subscapular and two cir- and the 
ou 


the same name, and the others wind round the neck of the a 


humerus. 


1. The superior thoracic branch is the highest offset of the artery, Soe 


Q 
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and ramifies on the side of the chest, anastomosing with the inter- 
costal arteries. 

2. The acromial thoracie branch is a short trunk on the front of 
the artery, which appears in the interval between the pectoral and 
deltoid muscles. Its branches of division are directed either in- 
wards to supply the two pectoral muscles, or outwards to the del- 
toid muscle. Moreover, the inner set give a few offsets to the 
side of the chest, which anastomose with the intercostal and other 
thoracic arteries; while from the outer set, a small artery runs a 
short distance with the cephalic vein. One or two small twigs 
ascend from the trunk of the artery to the subclavius and deltoid 
muscles ; and one branch (inferior acromial) perforates the deltoid 
muscle, and anastomoses on the acromion with a branch of the 
suprascapular artery of the neck. 

3. The alar thoracic branch is very inconstant as a distinct artery, 
its place being supplied frequently by offsets of the subscapular 
or long thoracic branches; the artery is distributed to the glands 
of the axillary space. 

4. The long thoracic branch (external mammary) is directed 
along the border of the pectoralis minor to the side of the chest, on 
which it extends to about the sixth intercostal space ; it supplies the 
pectoral and serratus muscles, and anastomoses with the intercos- 
tal and thoracic arteries. In the female it gives branches to the 
mammary gland. 

5. The subscapular branch courses with a nerve of the same 
name along the subscapular muscle, as far as the lower angle of the 
scapula, where it ends in branches for the serratus magnus and 
the latissimus dorsi and teres muscles. Near its origin the artery 
sends a considerable branch round the edge of the subscapular — 
muscle to the back of the scapula: this dorsal branch will be after- — 
wards dissected. ‘The subscapular artery is frequently combined ~ 
at its origin with other branches of the axillary, or with branches — 
of the brachial artery. 

6. The circumflex branches (anterior and posterior) arise near 
the end of the axillary artery. One turns in front of and the other — 
behind the bone. They will be followed in the examination of 
the arm. 


The axillary vein is a continuation of the basilic vein of 
the arm, and has the same extent and connections as the 
axillary artery. It lies to the thoracic side of the artery, 
and receives thoracic and subscapular branches. Opposite — 
the subscapular muscle it is joined externally by a large — 

> 
4 


’ 
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vein, which is formed by the venz comites of the brachial 
artery ; and near the clavicle the cephalic vein opens into it. 


Dissection. — In order to follow out the branches of the brachial Dissec- 
plexus cut through the pectoralis minor near its insertion into the brachial 
coracoid process, and turn it towards the chest, but without in- pene 
juring the thoracic nerves in contact with it. Afterwards the 
axillary vessels are to be cut across below the first rib, and to be 
drawn down with hooks; the thoracic branches of these vessels 
may be removed. Lastly, remove the dense fascia from the large 
nerves of the plexus. 

The BRACHIAL PLEXUS results from the union of the an- Nerves 
terior divisions of the first dorsal and the four lower cervical brachial 
nerves; and to it is added a fasciculus of the lowest nerve ap 
in the cervical plexus. This interlacement of nerves is Its situa. 
placed partly in the neck and partly in the axilla, and divides ne 
opposite the coracoid process into large trunks for the 
supply of the limb. The part of the plexus above the 
clavicle is described in the dissection of the head and neck 
(p. 68.). The part below the clavicle has the same connec- ante 
tions with the surrounding muscles as the axillary artery, 
and has the following disposition : — 

At first the plexus consists of two cords, which are external Eats 
to the artery; that nearest the vessel being formed by the last form 
cervical and first dorsal nerves, and the other by the fifth, sixth, ae 
and seventh cervical nerves. But a third cord is soon produced 
by the union of two fasciculi (one from each of the others) ; so that lie 

around 
that beneath the small pectoral muscle the plexus consists of three the ar- 
large cords, one being to the outer side, one to the inner side, and or 
one behind the vessel. 


The branches of the plexus below the clavicle are fur- : and ate 
nished to the muscles of the front of the chest, to some of oe 
the muscles of the scapula, to the latissimus dorsi, and to &s viz. 
the arm. ‘They arise from the several cords in the following 


manner :— 


The outer cord gives origin to one anterior thoracic branch, the ise pie 
musculo-cutaneous trunk, iva the outer head of the median nerve. : 


The inner cord produces a second anterior thoracic nerve, the eb 
inner head of the median, the internal cutaneous, the nerve of 
Wrisberg, and the ulnar nerve. 

Qn 2 
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eatuelek The posterior cord furnishes the subscapular branches, and ends 
cord. in the circumflex and musculo-spiral nerves. 

The fale Only the thoracic and subscapular nerves are now exposed 
are seen, to their termination ; the remaining nerves will be seen in 
“the arm. : 

~woan. The anterior thoracie branches are two in number, outer 


terior A ° 
thoracic, and inner, with respect to the cords of the plexus. 


outer a. The outer nerye crosses inwards over the axillary artery to 
the under surface of the great pectoral muscle in which it ends. 
On the inner side of the vessel it communicates’ with the following 

and branch. 0}. The inner thoracic branch turns upwards between the 

inner artery and vein, and after receiving the branch of junction from 
the other, divides into many branches that enter the under surface 
of the pectoralis minor. Some twigs enter the great pectoral muscle 
by passing either through or above the border of the pectoralis 
minor. 

Three 2. The subscapular nerves are three in number. Two 


subsca- 
pular;. enter the subscapular muscle, and are named upper and 


lower from their relative position ; and the third is the long 
subscapular. 


upper, a. The upper branch is small, and enters the highest part of the 

ae subscapularis muscle. b. The lower subscapular branch (nerve of _ 
the teres muscle) gives an offset to the lower part of the subscapular | 

yee muscle, and ends in the teres major. ¢. The long subscapular 
nerve takes the course of the artery of the same name along the 
posterior wall of the axilla, and ends in the Jatissimus dorsi 
muscle. 


ne Another small nerve, posterior thoracic (external respiratory, | 
rior O- . . 
racic, Bell) is now seen on the surface of the serratus muscle. It arises 


above the clavicle (p. 69.), from the fifth and sixth cervical nerves, 
and descends behind the axillary artery to be distributed to the 
serratus magnus, entering that surface of the muscle which is — 
towards the axilla. 


Latis- The LATISSIMUS DORSI MUSCLE can now be observed as it 

simus in : : es ; 
the fold forms part of the posterior fold of the axilla. Arising from _ 
0 e 


axilla. the trunk of the body, and crossing the lower angle of the 


scapula, the muscle ascends to be zzserted by a tendon into 


Disposi- the bottom of the bicipital groove. The fibres have a cross” 


tion of : : ° . 
its arrangement in their course to the tendon of insertion ; for 


fibres. : c . 
bres» whilst those that are attached to the lower ribs ascend to” 
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the upper edge of the tendon, those from the spines of 
the dorsal vertebrae descend to its lower edge. Thus the 
fibres produce a hollow or groove, which lodges the lower 
border of the scapula and the teres major muscle. 

Dissection. — Cut across the nerves of the brachial plexus below Dissec- 
the first rib, and draw the arm from the trunk so as to separate the 5, 
the scapula from the thorax. The serratus muscle, which is now ™'™* 
seen to pass from the chest to the base of the, scapula, will be ex- 
posed by the removal of cellular structure. 


The sSERRATUS MAGNUS MUSCLE extends between the base serratus 
of the scapula and the thorax. It arises by eight or nine instant 
pointed digitations from as many of the upper ribs; and it nibs anh 
is inserted into the angles and the base of the scapula. From ae 
the difference in the direction of its fibres, the muscle appears 
to consist of three parts. The upper part is attached on the and its 
one side to the first two ribs and to an aponeurotic arch seem to 
between them ; and on the other side to an impression on the three 
ventral surface of the upper angle of the scapula. A middle Ay 
part, which is very thin, extends from the second, third, and 
fourth ribs to the base of the shoulder bone. And a lower part, 

_ which is the strongest, is connected internally with four ribs 
(fifth, sixth, seventh, and eighth), digitating with processes 
of origin of the external oblique muscle; and externally it 
is fixed into the rough surface of bone on the costal aspect 
of the lower angle of the scapula. The muscle is applied Comec- 
against the ribs and the intercostal muscles, and is partly the mus- 
concealed by the pectoral muscles and the axillary vessels 
and nerves: in the ordinary position of the arm, the scapula 


and the subscapularis muscle are in contact with it. 
Dissection. — Detach the processes of origin of the serratus Dissec- 


P of the 
from the ribs, and preserve some of the lateral. cutaneous nerves jnter- 


of the thorax. Take the cellular membrane from the external C°s@).. 
layer of the intercostal muscles, and define a thin aponeurosis that 


is continued forwards from it to the sternum. 


The INTERCOSTAL MUSCLES are named from their position Totes 
between the ribs. Their number and their extent are deter- zane les 
_ mined by the intercostal spaces; and they consist of two yee 
layers in each space, whose fibres cross. Those of the ex- space. 


Q 3 


230 


Outer 
layer 


is defi- 
cient an- 
teriorly ; 


joins 
external 
oblique 
below. 


Dissec- 
tion. 


Inner 


joins 
internal 
oblique 
below. 


Dissec- 
tion of 
internal 
mam- 
mary 
vessels. 


DISSECTION OF THE UPPER LIMB. 


ternal muscle pass downwards and forwards, and those of the 
internal layer have an opposite direction. 

The external muscle is fixed to the outer margins of 
the ribs of the corresponding space, and consists of fleshy 
and tendinous fibres. Posteriorly the fibres are continuous 
in direction with those of the levatores costarum muscles; 
and anteriorly they cease near the cartilages of the ribs, but 
a thin aponeurosis continues the muscle onwards to the ster- 
num. In the lower spaces, the external muscle is continu- 
ous in front with the fibres of the external oblique muscle of — 
the abdomen. j 

Dissection. —Cut through the external layer in one of the 
spaces, say the second, where it is widest, and take it away to bring 
into view the internal intercostal muscle, which will be recognised 
by the difference in the direction of the fibres. Far back between 
the two, and close to the rib above, the intercostal nerve and artery 
will be found. A branch of the nerve to the surface (lateral 
cutaneous of the thorax) should be followed through the external 
layer of muscle, and the trunk of the nerve should be traced for- 
ward in one or more spaces to the sternum and the surface of the 


. 
| 


Sa Os. se hCULlh eh ee 


thorax. 

The internal intercostal muscle is attached to the inner 
border of the ribs bounding the intercostal space. It begins 
at the sternum, and ceases near the angle of the ribs. One 
surface is covered by the external muscle and by the inter- 
costal vessels and nerve; and the opposite surface is in con- 
tact with the pleura. In the lower spaces, corresponding to 
the false ribs, the fibres of the inner layer are continuous 
with those of the internal oblique muscle of the abdomen. 
The intercostal muscles are exposed in part, both in the dis- 
section of the back and in that of the thorax. 


Dissection. —To bring into view the triangularis sterni muscle 
and the internal mammary vessels, take away on the right side of 
the body the greater part of the cartilage of each true rib, except — 
the first and seventh, but leave these untouched for the advantage 
of the dissection of the abdomen and of the head and neck. Small 
branches of arteries to each intercostal space and to the surface of 
the thorax, as well as the intercostal nerves, are to be preserved. 
The surface of the triangularis sterni will be made apparent by 
removing the cellular membrane from it. ¥ 
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The TRIANGULARIS STERNI is a thin muscle which is placed Triangu- 


aris 


inside the cavity of the thorax. It arises from the side of stovni 
the xyphoid cartilage and the side of the sternum; and its 
fibres are directed outwards, the upper being most oblique, 


to be inserted into the cartilages of the true ribs, except the is in the’ 


last two and the first, and into aponeurotie bands in the in- ant ae 


tervals between the ribs. The muscle is covered by the the vied 


ribs and the internal intercostal muscles, and by the internal 
mammary vessels and the intercostal nerves. It lies on the connec- 
pleura ; its lower fibres are contiguous to those of the trans- “°"* 
versalis abdominis. 


The internal mammary artery is a branch of the subclavian, and Internal 
enters the thorax beneath the cartilage of the first rib. It is con- mary 
tinued through the thorax beneath the cartilages of the ribs, lying }$3.., 
about half an inch from the sternum, as far as ikea interval between peal re 
the sixth and seventh; here it gives externally a large muscular 
branch (musculo-phrenic), and then passing beneath the seventh courses 
rib, enters the sheath of the rectus muscle of the wall of the abdo- oes 
men. In this course in the chest the artery lies on the pleura and 2?4°- 
the triangularis sterni, and it is crossed by the intercostal nerves. 

It is accompanied by two veins and by a chain of lymphatic 


glands. The following branches take origin in the thorax : — Branch- 
es 


1. A small branch (comes nervi phrenicz) arises as soon as the artery of 
enters the chest, and descends to the diaphragm along the phrenic nerve. het 

2. A few small mediastinal branches are distributed to the remains medias- 
of the thymus gland, the pericardium, and the triangularis sterni isa 
muscle. 

3. Two anterior intercostal branches turn outwards in each space, inter- ‘ 
one being placed on the border of each costal cartilage, and terminate pies 
by anastomosing with the aortic intercostal arteries. 

4. Perforating branches, one or two for each space, pierce the inter- pe 
nal intercostal and pectoral muscles, and are distributed on the surface brncite 
with the intercostal nerves. The lower branches supply the mamma of °° 
the female. 

5. The musculo-phrenic branch courses outwards beneath the carti- Mus- 
lages of the seventh and eighth ribs, and enters the wall of the abdo- Ben 
men by perforating the diaphragm. It supplies anterior branches to branch. 
the lower intercostal spaces, and its termination will be seen in the dis- 


section of the abdominal wall. 


Two veins accompany the artery, but they join into one Veins. 
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trunk, which opens into the superior vena cava; whilst on 
the left side they join the left brachio-cephalic vein. 

The intercostal nerves are seen only in the anterior part 
of their extent. They are the anterior trunks of the dorsal 
nerves, and are placed between the layers of the intercostal 
muscles. About midway between the spine and the sternum, 


each gives off the lateral cutaneous nerve of the thorax. — 


Diminished in size, the trunk is continued onwards, at first 
in, and afterwards beneath the internal intercostal muscle, as 


a far as the side of the sternum, where it ends as the anterior 


cutaneous nerve of the thorax. The intercostal nerves supply 
branches to the intercostal muscles, and to the triangularis 
sterni. 

The aortic intercostal arteries, whilst in the wall of the 
thorax, lie with the nerves between the strata of intercostal 
muscles, and nearer the upper than the lower rib of the con- 
tained space. About the mid point of the intercostal space 
the artery bifurcates: one branch follows the line of the 
upper rib, and the other descends to the lower rib: both 
anastomose anteriorly with the intercostal branches of the 
internal mammary artery. A small cutaneous offset accom- 
panies the lateral cutaneous nerve of the thorax. 


The dissector of the upper limb now waits the appointed 
time for the examination of the thorax. Afterwards the 
body is to be turned for the dissection of the back, and the 
student is to proceed with the parts marked for him in that 
chapter. When the back is finished, the student is to detach 
the limb from the trunk by sawing the clavicle about the 


middle, and cutting through the soft parts connected with — 


the scapula. 


Section II. 


SCAPULAR MUSCLES, VESSELS, NERVES, AND LIGAMENTS. 


Dissection. — Wuen the limb is separated from the trunk it is 
to be placed with the subscapularis uppermost, and the different 
muscles that have been dissected are to be traced to their insertion 
into the scapula, a small part of each (about an inch) being left. 


a 
i, 
\ 
4 
: 
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The borders and the angles of the scapula have the fol- Muscles 
lowing muscles attached to them : — inserted 
The upper margin of the scapula has one muscle, the into the 
margins 


omo-hyoid, attached to it. At its origin that muscle is about praten 
half an inch wide, and is connected to the edge of the bone ; 
behind the notch, but sometimes to the ligament (posterior 
proper) which converts the notch into a foramen. The 

lower margin, or costa, gives origin to the long head of 

the triceps, and to some fibres of the teres major ; but 

these statements will be verified in the progress of the dis- 
section. 

The base of the bone has many muscles inserted into it. aon 
Between the superior angle and the spine, the levator anguli 
scapule is inserted. The rhomboideus minor is fixed to a part 
of the bone opposite the spine, and the rhomboideus major 
is inserted between the spine and the inferior angle: the 
upper fibres of the last muscle often end in an aponeurotic 
arch, which is connected to the bone by an expansion. In- 
ternal to these muscles, and inserted into the whole extent 
of the base of the scapula, is the serratus magnus muscle. 

On the angles of the scapula the fibres of the serratus into the 
magnus are collected in this way : the highest fibres are fixed of the 
to the under surface of the upper angle, and the lower fibres a 
are inserted into an impression on that aspect of the lower 
angle. On the outer surface of the inferior angle is the teres 
major, which will be subsequently seen. ‘The insertion 
of the small pectoral muscle into the coracoid process may 
likewise be now examined. 

Dissection. — After the serratus is separated from the subsca- Dissec- 
pularis, let the student observe a thin fascia that belongs to the last a? 
muscle, and is fixed to the bone around its Fhe t Remove 
this fascia and follow forwards the muscle to its insertion into the 
humerus. Clean next the axillary vessels and nerves. 


The suBSCAPULARIS MUSCLE, as the name expresses, is Subsca- 
pularis 
concealed by the scapula, when the limb is in its natural posi- 


tion. The muscle arises from all the concave surface of i ies 


the ventral aspect of the scapula, being connected to the scapula; 


ridges of the bone by tendinous processes ; and is énserted is in- 
serte 


by a tendon into the small tuberosity of the humerus, and into 
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by fleshy fibres into the neck of the bone below that process. 
By one surface the muscle bounds the axilla, and is in con- 
tact with the axillary vessels and nerves, and the serratus 
magnus. By the other, it rests against the scapula and the 
shoulder joint. The lower border projects much beyond the 
bone, and comes into contact with the latissimus dorsi and 
the long head of the triceps: here it is contiguous to the teres 
major. Along this border is the subscapular artery giving 
backwards its dorsal branch. 


Dissection. — Separate the subscapular muscle from the bone, 
noticing the tendinous processes of origin, and observing that the 
tendon of insertion is inseparably united with the capsule of the 
shoulder joint. Between the tendon and the root of the coracoid 
process is a bursa, which communicates with the shoulder joint. 
A small arterial anastomosis on the ventral surface of the bone is 
likewise to be dissected out. 

The infrascapular artery, ramifying on the ventral surface of 
the scapula, is an offset_of the dorsal branch of the subscapular 
artery. It enters beneath the subscapular muscle, and forms an ~ 
anastomosis with small twigs of the supra- and posterior scapular 
branches. 


Dissection. — Turn over the scapula, and place a block between 
it and the arm, which is of sufficient height to allow the shoulder 
to be made prominent. Remove the skin from the prominence of 
the shoulder, beginning in front, and seek some small cutaneous 
nerves that lie in the fat. Some of these descend from above, and 
others come to the surface about half way down the posterior — 
border of the deltoid muscle. 

Branches of nerves, supra-acromial, descend to the surface of 
the shoulder from the cervical plexus. A cutaneous branch of the 
circumflex nerve turns forward from beneath the posterior border 
of the deltoid, and supplies the integument covering the lower two 
thirds of that muscle. 

Dissection. —'Take the fascia from the deltoid muscle, its fibres 
being made tense at the time. Beginning at the anterior edge of 
the muscle, the dissector is to carry the knife upwards and down- 
wards in the direction of the fibres, in order to clean more easily 
the coarse, rough, muscular fasciculi. At the same time the fascia 
may be removed from the back of the scapula, so as to expose the — 
teres major and a part of the infraspinatus muscle. 


The DELTOID MUSCLE is triangular in form, and has its — 
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base at the scapula and the clavicle, and its apex at the hu- 
merus. It arises from all the lower edge of the spine of the Origin. 
scapula, from the acromion, and from the outer half or third 

of the clavicle. Its fibres converge to a tendon, which is in- i pe 
serted into an impression on the outer surface of the hume- 

rus, about the middle. The anterior border is contiguous to Adjacent 
the pectoralis major muscle and the cephalic vein; and the ee 
posterior rests on the infraspinatus and triceps muscles. 

The origin of the muscle corresponds to the extent of the 
attachment of the trapezius to the same bones, and the in- 
sertion has a fasciculus of the brachialis anticus on each side 

of it. 

Dissection. — Cut across the deltoid near its origin, and throw Dissec- 
it down as much as the circumflex vessels and nerve will permit. pri 
Take the cellular membrane from the vessels and the nerve; also ?¢!t0!4- 
remove the remains of a bursa between the muscle and the head of 
the humerus. The tendon of insertion may be seen to be united 
with that of the pectoralis major. 

The deltoid conceals the head and the upper part of the Parts 
humerus, and the parts of the teres minor, infraspinatus, byithe. 
and supraspinatus muscles that are fixed to the great tu- ey in 
berosity of that bone. Below the head of the bone are the 
circumflex vessels and nerve, and the upper part of the biceps 
muscle ; and in front of the humerus is the coracoid process 
with its muscles. A large bursa intervenes between the 
convex head of the bone and the under surface of the deltoid 


muscle. 

Dissection.— Follow back the circumflex vessels and nerve, Dissec- | 
through a space between the humerus and the long head of the pire 
triceps, to their origin from the axillary trunks. In taking the fat fox ¥°- 
from this space be careful of a branch of nerve to the teres minor 
muscle. Arching backwards, in front of the neck of the humerus, 
is the small anterior circumflex artery. 


The circumflex arteries are the last branches of the axil- Two cir- 
lary trunk, and arise near its termination. They are two arteries; 
in number, and are named anterior and posterior from their 


position on the neck of the humerus. 


a. The anterior branch is a small artery that courses transversely beet 
outwards beneath the coraco-brachialis and biceps muscles, and 
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anastomoses in front of the humerus with branches of the posterior 
circumflex. As it crosses the bicipital groove it gives off a branch 
which ascends in that hollow to the articulation and the head of the 
humerus. 

b. The posterior circumflex artery is larger in size, and arises 
opposite the border of the subscapular muscle. It winds back- 
wards through aspace between the humerus and the long head of 
the triceps, and is chiefly distributed to the deltoid muscle, in which 
it anastomoses with the acromial thoracic artery. Branches are 
given from it to the head of the humerus and the shoulder joint, 
and others anastomose with the anterior circumflex artery. It 
supplies branches likewise to the teres minor and the long head 
of the triceps. 


The circumflex nerve, at its origin (p. 227.), is placed be- 
neath the axillary artery, and leaves the axilla by turning 
round the border of the subscapular muscle, with the artery 
of the same name. Behind the neck of the humerus the nerve 
divides into two parts that supply the surrounding muscles, 
the integuments, and the shoulder joint : — 


One branch of division turns forwards beneath the deltoid 
muscle nearly to the front, and ends in the muscle, with the excep- 
tion of one or two cutaneous filaments that pierce the fibres. The 
other gives a branch to the teres minor muscle, which is remark- 
able in having a gangliform swelling on it; and this division, after 
supplying the posterior part of the deltoid becomes cutaneous over 
the muscle (p. 234.). Before the circumflex nerve bifurcates it gives 
an articular filament to the under part of the shoulder joint. 


The INFRASPINATUS MUSCLE occupies the infraspinal 
fossa of the scapula, and extends to the head of the hume- 
rus. The muscle arises from all the infraspinal fossa of the 
scapula, except at the neck of the bone; from the lower side 
of the spine of that bone, and from the fascia that covers 
the surface. Its fibres converge to a tendon, which is 
enserted into the middle impression on the ‘great tuber- 
osity of the humerus, joining with the tendons of the supra- 
spinatus and teres minor muscles. The greater part of the 
muscle is subcutaneous, and the fibres that arise from the 
spine of the scapula overlay the others: the upper part is 
concealed by the deltoid, and the lower end, by the latissimus 
dorsi. The lower border is parallel to the teres minor, with 
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which it is sometimes united. The muscle lies on the sca- conned: 
. e 10ns. 
pula and the humero-scapular articulation. 
The TERES MINOR is a narrow fleshy slip which is often Teres 


“ A . ‘ minor is 
inseparably united with the preceding muscle, along whose on back 


lower border it lies. It arises on the dorsum of the scapula, scapula, 
from a surface between the inferior costa and the part of the 

bone that gives origin to the infraspinatus muscle ; and it 

is inserted by a tendon into the lowest of the three marks Inser- 
on the great tuberosity of the humerus, and by fleshy fibres nee 
into the humerus below that spot. This muscle is partly ‘""°*" 
covered by the deltoid; and it rests on the long head of the Fate 
triceps and the shoulder joint. Underneath it the dorsal it. 
branch of the subscapular artery turns. 

The TERES MAJOR muscle is extended from the inferior tg 
angle of the scapula to the humerus. Its origin is from the reaches 
rough surface on the dorsum of the scapula near the infe- ore 
rior angle, and from the inferior costa of the bone for some scapula 
distance. The fibres end in a tendon which is énseréed into to the 
the inner edge of the bicipital groove of the humerus. This ™s. 
muscle forms part of the posterior fold of the axilla, and has 
the axillary vessels and nerves on it near the humerus. At Adjacent 
its origin it is covered by the latissimus dorsi. ‘The upper mae 
border is contiguous to the subscapularis muscle, and the 
lower is received into a hollow formed by the fibres of the 
latissimus dorsi. Near the humertis the tendon of the muscle 
lies behind that of the latissimus, and the two are separated 
by a bursa: an expansion is sent from these tendons to the 
fascia of the arm. 

Below the scapula (inferior costa) where the teres muscles Two 
separate from one another, is a triangular interval, which between 
is bounded in front by the shaft of the humerus, and above pe 
and below by the teres muscles. This space is divided the, i 
into two by the long head of the triceps. Through the an- pe 2p 
terior part, which is of a quadrilateral shape, the posterior }0¢. 
circumflex artery and the circumflex nerve pass to the 
outer side of the limb; and through the posterior smaller 
part, the dorsal branch of the subscapular artery turns to its 
distribution. 


Gf// 
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Dissec- Dissection. — Examine next the special ligaments of the scapula 
ts and those uniting the clavicle with the scapula, in order that the 
pe acromion process may be sawn through to expose the supra- 
viele spinatus muscle. These ligaments will be recognised by removing 
the cellular membrane in the spots now specified. One ligameny 
(coraco-clavicular) passes from the coracoid process to the under 
part of the clavicle. A capsular ligament, connecting the outer 
end of the clavicle with the acromion, will be seen by taking away 
and sca- the fibres of the trapezius and deltoid muscles. Another strong 
po band (coraco-acromial) passes transversely between the acromion 
and the coracoid process; and lastly a small fasciculus (posterior 
proper ligament) will be found over the notch in the superior 


costa. 


Union of LIGAMENTS OF THE CLAVICLE AND ScapuLa. — The 
e cla- Ree rie ; 
viele and clavicle is connected to the scapula by a distinct articula- 
scapula. , : ; : 

tion with the acromion, and by a strong ligament (coraco- 


clavicular) between it and the coracoid process. 


Coraco- The coraco-clavicular ligament consists of two parts, each 

clavicu- 5 3 ° ° . ° ° 

lar, having a different direction and designation. ‘The posterior 
asa 


conical part, called conoid from its shape, is fixed by its apex to the 
posterior part of the coracoid process, and by its base to 
the tubercle on the under surface of the clavicle. The an- 
terior part, trapezoid ligament, is external to the conoid 
anda piece: it is connected inferiorly to the inner border of the 
piece. coracoid process, and superiorly to the line on the under sur- 
face of the clavicle, extenfling towards the outer end of the - 
bone. The two parts of the ligament are united posteriorly, 
but are separated by an interval in front. 
Joint Acromio-clavicular articulation. — The articular surfaces 
Rercet of the clavicle and acromion process of the scapula, are re- 
m” tained in contact by some scattered fibres, which form a kind 
superior of capsule for the j oint. Some of the fibres are thicker above 
ferior and below, constituting a supertor and an inferior ligament. 
fbr. 0 inter-articular fibro-cartilage is generally found between 
faze. the bones at the upper part of the joint; but sometimes it 
forms a complete interarticular septum. If the fibro-car- 
andsy- tilage is perfect, there are two synovial membranes ; if it is 
ac, imperfect, there is only one present in the joint. The joint 
should be opened to see the cartilage and the synovial 


membrane. 
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The sPECIAL LIGAMENTS of the scapula are two in num- Liga- 
ber, anterior and posterior, and extend from one part to pri 
another of the bone. 

a. The posterior ligament is a round fasciculus of fibres Poste | 
across the notch in the upper costa of the scapula. By one 
end it is attached to the base of the coracoid process, and 
by the other to the costa behind the notch. It converts 
the notch into a foramen, through which the suprascapular 
nerve passes. 

6. The anterior ligament extends transversely between anterior. 
the acromion and the coracoid process. Externally it is in- 
serted by a pointed process into the front of the acromion ; 
and internally it widens, and is attached to the outer border 
of the coracoid process. This ligament overhangs the This is 
shoulder joint; it usually consists of two thick bands, an- aren! 

é - : Pe ne : pieces. 
terior and posterior, with a thin intervening part. 

_ Dissection. — Saw through the acromion process, and remove it Dis 
‘with the outer end of the clavicle. The supraspinatus muscle 

will come into view on the removal of a strong fascia that 
covers it. 

The SUPRASPINATUS MUSCLE has the same form as the iad 
hollow of the bone that it fills. It arises from all the sur- ap bec 
face of bone in the supraspinal fossa of the scapula, except oe 
near the neck; from the upper side of the spine of that 
bone, and from the fascia covering the surface. Its fibres 
end in a tendon that crosses over the shoulder joint, and is 
inserted into the upper impression on the great tuberosity of is in- 


serted 
the humerus. ‘The muscle is concealed by the trapezius and into hu- 


erus. 
the acromion process; and it rests upon the scapula, the connec- 
age ti . 
shoulder joint, and the suprascapular vessels and nerve.” 
An expansion from the tendon joins the insertion of the 


infraspinatus. 

_ Dissection—Separate the supra and infraspinatus muscles from rele” 
the bone to trace the vessels and nerves. In the supraspinal fossa supra- 
will be seen the suprascapular vessels and nerve, which are to be sce 
followed beneath the acromion to the infraspinal fossa. Entering 

the infraspinal fossa, beneath the teres minor muscle, is the dor- 

sal branch of the subscapular artery. The anastomosis between 


the vessels is to be cleaned. 
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Supra- The suprascapular artery is derived from the subclavian trunk, 
pian y and is one of the branches into which the thyroid axis sub- 
divides (p. 66.). After a course in the neck it crosses over the 
ligament of the superior costa, and enters beneath the supra- 
ta a spinatus muscle. It now furnishes a supraspinal branch for the 
spinal supply of that muscle, the bone, and the shoulder joint; and it ends 
branch, . 3 ; - . > 
in the infraspinal fossa, where it furnishes offsets to the infra- 


and ends 
in infra- spinatus muscle and the scapula, and anastomoses with the pos- 


sree terior scapular and the dorsal branch of the subscapular artery. 

Vein. The companion vein of the suprascapular artery joins the 
external jugular vein. 

Suprae The suprascapular nerve is a branch of the brachial plexus 


ots (p. 69.). When it reaches the costa of the scapula, it enters the 


nerve 


has MUS- supraspinal fossa beneath the posterior proper ligament. In that 


branches fossa it supplies two branches to the supraspinatus; and the 
tery, nerve is then continued, beneath a fibrous band, to the infraspi- 
and ar- natus muscle, in which it ends. The nerve gives some articular 
“ular laments to the shoulder joint, and other offsets to the scapula. 
Dorsal The dorsal branch of the subscapular artery turns backwards 
pran’h ‘below the inferior costa of the scapula, through the posterior of 
ee etal the two spaces between the teres muscles. Entering the infraspinal 
fossa, beneath the teres minor, it supplies that muscle and the in- 
fra-spinatus, and anastomoses with the ending of the suprascapular 
artery. This artery sends a branch on the dorsum of the scapula, 
between the teres muscles, towards the inferior angle of that 


bone, where it anastomoses with the posterior scapular artery. 


— 


Section III. 


THE ARM. 


Position, Dissection.— For the dissection of the anterior part of the arm 
and inci. Let the limb lie flat with the front uppermost. Make then an inci- 
ee in sion in the skin, along the centre of the biceps, as far as two inches 
skin. below the elbow joint. At the termination of this first cut make 
a second, half round the fore-arm, and raise the skin from the front 
and back of the arm. The fat or the superficial fascia, which 
contains the cutaneous vessels and nerves, comes into view on the 
removal of the skin. Between the skin and the prominence of the 
olecranon is a large bursa. 
Seek Seek now the cutaneous veins in the fat. These vessels are 
superi- very numerous below the bend of the elbow, and issue from be- 
veins. neath the integument. In the centre of the fore-arm is the 
median vein, which bifurcates rather below the elbow. Exter- 
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nal to this is a small vein (radial) ; and internal to it are the an- 
terior and posterior ulnar veins coming from the front and back of 
the fore-arm. In the arm these veins are united into two; one 
(basilic) is to be followed along the inner border of the biceps, 
and the other (cephalic) along the outer side of the muscle. 

Next expose and trace onwards the cutaneous nerves. On the Trace 
onter side of the arm, about its middle, are the external cutaneous (.2"” 
branches (two in number) of the musculo-spiral ; and in the outer ff". 
bicipital groove, in front of the elbow or rather below it, is the side 
cutaneous part of the musculo-cutaneous nerve. On the inner and 

inner 
part of the limb the nerves of the surface are more numerous. side of 
Taking the basilic vein as a guide, the internal cutaneous nerve of } eee 
the fore-arm will be found by its side, about the middle of the arm ; 
and rather external to this nerve is a small cutaneous offset from it, 
which pierces the fascia higher up. Behind the internal cutaneous, 
in thelower third of the arm, is the small nerve of Wrisberg; and 
in the upper third are the small nerves that have been already 
exposed in the dissection of the axilla, viz. the intercosto-humeral 
and internal cutaneous of the musculo-spiral. 


The superficial fascia is thicker in front of the elbow Super- 
than in the other parts of the arm. Here it may be divided eee 
into two layers, which enclose the superficial vessels and 
lymphatics. 

Curaneous Veins.— The position and the connections The cu- 
of the several superficial veins in front of the elbow are to Pass are 
be attentively noted by the dissector, because the operation 
of venesection is commonly practised on one of them. 

The median vein of the fore-arm divides into two branches median 
(internal and external), rather below the bend of the elbow,’ 
and at its point of division it is joined by a branch from a 
deep vein. ‘The internal branch (median basilic) crosses to is teas 
the inner border of the biceps, and unites with the ulnar of divi- 
veins to form the basilic vein of the inner side of the arm. 
The external branch (median cephalic) is usually longer than 
the other, and by its union with the radial vein gives rise to 
the cephalic vein. 

The basilic vein, commencing near the inner condyle of Basilic 
the humerus in the manner before said, ascends near the eon 
inner border of the biceps muscle to the middle of the arm, eee 
where it passes beneath the deep fascia, and becomes the 


R 
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axillary vein. In this course it lies over, or to the inner side 
of the brachial artery. 
Cephalic The cephalic vein is chiefly derived from the external 
oneed branch of the median, for the radial vein is oftentimes very 
thearm. small. It is continued to the shoulder along the outer side 
of the biceps, and sinks between the deltoid and pectoral 
muscles to open into the axillary vein, near the clavicle. 
Position Branches of the median vein. — The median cephalic vein 
nections 18 directed obliquely outwards, and lies over the hollow be- 
Sian es. tween the biceps, and the outer mass of muscles of the fore- 
pha arm. Beneath it is the musculo-cutaneous nerve. This 
vein is altogether removed from the brachial artery, and is 
generally smaller than the median basilic vein. If opened with 
a lancet, it does not yield much blood in consequence of its 
sinking between the muscles, and the inability to compress 
andof it. The median basilic vein is usually more horizontal 
theme-" . ; ‘ ° ° 
dian ba- 10 direction than the preceding, and crosses the brachial 
vein. artery in its course to the inner side of the arm. It is larger 
than the corresponding vein of the outer side of the arm, 
and is firmly supported by the fascia beneath. Branches of 
the internal cutaneous nerve lie beneath it, and some small 
twigs of the same nerve are generally placed over it. Only 
the aponeurosis of the arm, strengthened by fibres from the 
tendon of the biceps, intervenes between the vein and the 
vene- brachial vessels. ‘The median basilic is the vein commonly 
is prac selected for the operation of bloodletting, by reason of its 
this size and superficial position, and the facility with which it 
branch. may be compressed. But from the close proximity of the 
vein to the brachial vessels, the spot chosen for venesection 
should not be immediately over the line of the artery. 
Super- The superficial lymphatics of the arm lie for the most part along 
lympha- the basilic vein, and open into the glands of the axilla. A few 
“es. lymphatics accompany also the cephalic vein, and passing between 
the pectoral and deltoid muscles, end as the others in the axillary 
glands. A lymphatic gland is commonly found as low as the 
elbow, where it lies in front of the inner condyle of the humerus. 


The suc Curanrous Nerves. — The superficial nerves of the arm 
per 


nerves Appear on the inner and outer sides, and spread therefrom 


es 
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_ to cover the circumference of the limb. All with one ex- are de- 


ception (intercosto-humeral) are derived from the brachial ve 


. Beit’ brachial 
plexus, either as distinct branches, or as offsets of other plexus, 


branches. On the outer side of the limb are branches of the one. 
musculo-spiral and musculo-cutaneous nerves; and on the 
inner side are two internal cutaneous nerves (large and 
small), a third from the musculo-spiral, together with the 


intercosto-humeral nerve. 


ExtTernaL cuTangous Nerves. — The external cutaneous Two ex- 
; t 
branches of the musculo-spiral nerve are two innumber. ‘The upper poihoa 


one turns forwards with the cephalic vein, and reaches to the front $70). 
of the elbow, supplying the anterior part of the arm. ‘The lower cu'o- 
pierces the fascia somewhat lower down, viz. about the middle of 
the outer surface of the arm, and after supplying some cutaneous 
filaments to that part of the limb, is continued to the fore-arm. 

The cutaneous part of the musculo-cutaneous nerve pierces the and one 
fascia in front of the elbow, and at the outer side of the tendon of ibe’ 
the biceps muscle. It lies beneath the median cephalic vein, and "°°" 
divides into branches for the fore-arm. 

InTERNAL cuTanEous Nerves.—The larger internal cutaneous Two in- 
nerve perforates the fascia in two parts, or as one trunk that ‘mel 


cuta- 
divides almost directly into two. The external division lies be- neous of 
neath the median basilic vein, and is directed to the front of the plexus. 
fore-arm ; but the internal branch winds to the back of the fore- parce 


arm, over the prominence of the inner condyle of the humerus. 


A cutaneous offset of this nerve pierces the fascia near the axilla, and 
reaches as far, or nearly as far as the elbow: it supplies the integu- 
ments over the inner part of the biceps muscle. 


The small internal cutaneous nerve (Wrisberg) appears below the and 
preceding, and extends to the interval between the olecranon and cy 
the inner condyle of the humerus, where it ends in filaments over 
the back of the olecranon. The nerve gives offsets to the posterior 
surface of the lower third of the arm, and joins above the elbow 
the inner division of the larger internal cutaneous nerve. 

The internal cutaneous branch of the musculo-spiral nerve, after cyto. 
it becomes subcutaneous (in the upper third), winds to the back of B&cus oF. 
the arm, and extends nearly as far as the olecranon. spiral. 

The intercosto-humeral branch of the second intercostal nerve j{pter.. 
(p. 217.) perforates the fascia near the axilla, and furnishes fila- f°" + 
ments to the inner side and posterior surface of the arm, in the 
upper half. But the size, and even the distribution of the nerve, 

R 2 
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will depend upon the extent and development of the small internal 
cutaneous and the offset of the musculo-spiral nerve. 

Deep The aponeurosis of the arm is a white shining membrane 

fascia of : : 

thearm that envelops the limb, and sends inwards processes between 
the muscles. Over the biceps muscle it is thinner than 
elsewhere. At certain points it receives accessory fibres 
from the subjacent tendons: thus in front of the elbow 
is an offset from the tendon of the biceps, and near the 
axilla the tendons of the pectoralis major, latissimus dorsi, 
and teres, send prolongations to the fascia. At the upper 
part of the limb the fascia is continuous with that of the 
axilla, and is prolonged over the deltoid and pectoral muscles 

forms to the scapula and the clavicle. Inferiorly it is continued to 

muscu- the fore-arm, and is connected to the prominences of bone 

septa. around the elbow joint, especially to the condyloid ridges of 
the humerus. Its attachments to those lines of the humerus 
give rise to the two intermuscular septa of the arm. 

Dissec- Dissection. — Replace the skin on the back of the arm until the 

ie ay front is dissected. ‘The limb is to be raised by means of a small 

cles. plock beneath the scapula, and its inner surface is to be placed 
towards the dissector. Tie then the vessels and nerves to the 
coracoid process, and fix the scapula in such a position as to 
render tense the muscles. Make an incision through the aponeu- 
rosis, along the centre of the arm, and remove it on the outer side 
as far as the line of the humerus leading to the outer condyle, but 
on the inner side rather farther back than the corresponding line, 
so as to expose part of the triceps muscle. Carry the knife in the 
direction of the fibres of the biceps muscle, and be careful not to 
displace the brachial artery and the nerves that are with it. 


Position Muscles on the front of the arm. — The most prominent 


vie muscle along the centre of the arm is the biceps ; and lying 


ofthe to its inner side, for about half way down, is the coraco- 
brachialis muscle. The brachialis anticus muscle is beneath 
the biceps. Some muscles of the fore-arm are connected to 
the outer and inner condyles of the humerus, as well as to 
the line above the outer condyle. 
Biceps The BICEPS MUSCLE forms the prominence observable on 
snort the front of the arm. It is wider at the middle than at 


head, ? either end, and the upper part of the muscle consists of two 
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pieces or heads of different lengths. ‘The short head arises Origin 
< . . rom th 
from the apex of the coracoid process in common with the scaneiar 
p p 


coraco-brachialis muscle; and the long head, which is tendi- 

nous, is attached to the upper part of the glenoid cavity of 

the scapula. About the middle of the arm, these two parts 
become blended in one fleshy mass, which is somewhat flat- 

tened, and is tmserted by a tendon into the radius behind the TAsorhiee 
tubercle. The muscle is superficial except at the ex- dius. 
tremities. At its upper part the biceps is concealed by ied eae 
the pectoralis major and deltoid muscles, and at the lower 

part the tendon dips into the hollow in front of the elbow, 

after having given an offset to the fascia of the arm. Be- and be~ 
neath the biceps are the brachialis anticus muscle, the mus- 
culo-cutaneous nerve, and the upper part of the humerus. 

The inner berder-is the guide to the brachial artery, below eter 
the middle of the humerus, but above that spot the coraco- gusacto 
brachialis muscle intervenes between it and the vessel. The tery. 
connection of the long head of the biceps with the shoulder 

joint, and the insertion of the muscle into the radius will be 
afterwards dissected. 
~. The CORACO-BRACHIALIS is a muscle of a roundish form, ©°raco-' 


brachia- 


and is named from its bony attachments. Its origin is fleshy ll 


from the tip of the coracoid process, and its tzsertion is con- fom the 
nected with a rough surface on the inner side of the hume- ™«ts. 
rus, about opposite the attachment of the deltoid muscle on 

the opposite side. Part of the muscle is beneath the pecto- peepee 
ralis major, and forms a prominence in the axilla, but the rest soe 
is superficial, except at the insertion. Perforating it is the inz — 
musculo-cutaneous nerve, and on the tendon of insertion the 
brachial artery lies. Along the inner border is the large 
artery of the limb with its nerves. ‘The .ceraco-brachialis 
conceals the subscapular muscle, the anterior circumflex 
artery, and the tendons of the latissimus and teres. 

The BRACHIAL ARTERY is a continuation of the axillary pide 
trunk, and supplies vessels to the upper limb. It begins at extends | 
the lower border of the teres major muscle, and ends rather 
below the bend of the elbow in branches (radial and ulnar) 
for the fore-arm. 


In the upper part of its extent the vessel is internal to the Position 
ef 0 bone, 
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andsi- humerus, but afterwards it is in front of that bone; and its 
tuation : “ el 5 4 
inthe Situation is indicated on the surface by the depression along 
limb. ‘ - bee 

the inner border of the biceps and coraco-brachialis muscles. 
Connec- In its course the brachial artery is superficial, and is covered 


ti : 
with only by the integuments and the deep fascia, except at the 


and bend of the elbow, where it is crossed by the median basilic 
' vein and the prolongation from the tendon of the biceps. 
Lo the outer side of the vessel are the coraco-brachialis and 
biceps muscles, the latter somewhat overlapping’ it in the 
lower part of the arm. Posteriorly, the artery is in contact 
with the following muscles: thus, whilst it is inside the hu- 
merus it rests on the long head of the triceps and on the 
inner head of the same muscle; but when the vessel is placed 
in front of the bone, it lies on the insertion of the coraco- 

brachialis and on the brachialis anticus. 
amine Vene comites lie on the sides of the artery, encircling 
it with branches ; and the basilic vein is over the line of the 
artery in the lower half of the arm, but separated from it by 
and with fascia. The nerves in relation with the artery are the fol- 
ee lowing :— The internal cutaneous is in contact with the 
vessel until it has perforated the fascia about the middle of 
the arm. The ulnar nerve lies to the inner side as far as 
the insertion of the coraco-brachialis muscle ; and the mus- 
culo-spiral is behind the artery for a distance of about two 
inches. The median nerve is close to thé artery in all its 
course, but alters its position in this way :—as low as the 
insertion of the coraco-brachialis the nerve is on the outer 
side, but it then crosses obliquely either over or under the 
artery, and is placed internal to that vessel ahout two inches 

above the elbow joint. 


Its nes PP anches spring both externally and internally from the 
_. are, brachial artery. Those on the outer side are muscular, and 


supply the coraco-brachialis and biceps; those on the inner 
side are named superior and inferior profunda, anastomotic, 
« / and nutritious arteries. 


f superior 1, The superior profunda branch is larger than the others, and 
rolun- 
4y Ba, leaves the artery near the lower border of the tendon of the teres 
ti fa) ba 


'¥) major; it winds backwards with the musculo-spiral nerve to the 
triceps muscle, and will be dissected with the back of the arm. 
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2. The inferior profunda branch arises opposite the coraco- inferior 
brachialis muscle, and accompanies the ulnar nerve to the interval fans 
between the olecranon and the inner condyle of the humerus. In 
the spot mentioned it anastomoses with the posterior ulnar recur- 
rent and anastomotic branches, and supplies the triceps. It often 
arises in common with the superior profunda artery. 

3. The nutritious artery is given off near the preceding branch, nutrient 
and enters the nutrient canal about the middle of the humerus, vole 
to be distributed to the osseous substance and the ri lining 
the medullary canal. 0/0 | athe 

4. The anastomotic branch arises from one to two fon ol above andanas- 
the elbow, and its course is transversely inwards through the inter- ae 
muscular septum to the hollow between the olecranon and the 
inner condyle of the humerus. Here the artery inosculates with 
the inferior profunda and the posterior ulnar recurrent branch, 
and gives some branches to the triceps muscle, — one forming an 
arch across the back of the humerus, with a branch of the supe- 
rior profunda, near the articulation of the elbow. The anasto- 
motic branch likewise sends an offset in front of the elbow joint, 
which joins with the anterior ulnar recurrent, and supplies the 
pronator teres muscle. 


The brachial veins are placed along the artery, one on Yelne 
each side, and have branches of communication across that fois i 
vessel; they receive small veins corresponding to the branches 
of the arteries. Superiorly they join the axillary vein near 
the subscapular muscle. 


Peculiarities of the brachial artery.—In the lower half of the arm the Devia- 
brachial trunk may leave the inner border of the biceps muscle, and be bee 
directed along the inner intermuscular septum, with the median nerve, to 
the inner condyle of the humerus. In that ease the vessel gains its usual 
position in front of the elbow by passing beneath or through some 
fibres of the pronator teres. Its division into the arteries of the fore- 
arm may take place at any point between the axilla and the common 
one at the elbow. Ina high division the resulting arteries lie usually close 
together, but one (the ulnar, or the trunk common to the ulnar and the 
interosseous) may sometimes deviate to the inner side with the median 
nerve, like the trunk of the brachial artery. In addition, the brachial peters 
artery may be covered by a slip of muscular fibres of either the biceps o 
or brachialis anticus. Occasionally there are long slender vessels (‘vasa and tele 
aberrantia”) which connect the brachial trunk with the radial or the ¢, aes 


ulnar artery of the fore-arm. 


division, 


RnR 4 
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Median The median nerve arises from the brachial plexus by two 
nerve in 
thearm roots, one from the outer, and the other from the inner cord 
is with ‘ ‘ 
thear- Of the plexus (p. 227.). Commencing on the outer side of 
ery ; 
"3 the humeral artery, the nerve crosses over or under the 
vessel about the middle of the arm, and is found on the inner 
has not side a little above the elbow. It does not give any branch 
y . . e . . 
praneh in the arm, but there may be a fasciculus connecting it with 
1e : ‘ 
arm. the musculo-cutaneous nerve. Its connections with muscles 
are the same as those of the artery. 
Ulnar The wlnar nerve is derived from the inner cord of the 


nerve 2 é . : i 
changes brachial plexus, and lies close to the inner side of the axil- 


its direc- : ; 
tion. lary, and of the brachial artery as far as the insertion of the 


coraco-brachialis. In the remainder of the arm it is directed 
inwards through the inner intermuscular septum, and then 
descends, almost surrounded by the muscular fibres of the 
triceps, to the interval between the olecranon and the inner 
Iswith- condyle. ‘There is not any branch given from this nerve 
branch till it reaches the elbow joint, but a branch to the triceps 
asthe muscle from the musculo-spiral accompanies it in the lower 
part of its course. 
Internal ‘The internal cutaneous nerve is to be studied in that small 
pee part of its extent which is beneath the fascia of the limb. 
beneath Arising from the inner cord of the plexus, it is at first in- 
fascia. ternal, and then becomes superficial to the artery of the 
limb as far as the middle of the arm, where it divides into 
two branches that perforate the investing fascia (p. 243.). 
Near the axilla it furnishes the small cutaneous offset to the 
integuments of the arm, which pierces the fascia higher than 
the trunk of the nerve (p. 243.), 
Nerveof Che small internal cutaneous nerve (nerve of Wrisberg*) 
berg. arises with the preceding, and is concealed at first by the 
axillary vein. It is directed inwards, either beneath or 
through the vein, and joins with the intercosto-humeral 


nerve. Afterwards it lies along the inner part of the arm, 


* An account of the discovery and distribution of this nerve is 
given by Klint. See a paper in Ludwig’s “ Scriptores Nevrologici 
Minores,” tom. iii. “ De Nervis Brachii.” 4 
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as far as the middle, where it perforates the fascia to end in beneath 
° the 
the integument (p. 243. ). fascia. 
The musculo-cutaneous nerve (nerv. perforans, Casserii) ra 
leaves the outer cord of the plexus at the lower border neous 


of the pectoralis minor. It perforates directly the coraco- the arm. 
brachialis, and is directed obliquely to the outer side of the 
arm, between the biceps and the brachialis anticus muscle. 
Near the elbow the continuation of the nerve has been seen 


to become a cutaneous nerve of the fore-arm. 


This nerve furnishes branches to the muscles in front of the paar 
humerus, viz. to the coraco-brachialis, as it passes through the branch- 
fibres, and to the biceps and coraco-brachialis muscles, where it 
lies between them. Before perforating the coraco-brachialis, the 
nerve gives a separate twig to that muscle and the short head of 
the biceps; and sometimes there is a large branch of communica- 
tion with the median nerve after it pierces the muscle. 


Dissection.— Cut through the tendon of the biceps near the ge 
1 


elbow, turn upwards the muscle, and remove any cellular mem- 
brane that may obscure the brachialis anticus muscle beneath. 


_ The extent laterally of this last muscle should be defined; when 


this is done, the brachialis will be found to reach the intermuscular 
septum only on the outer side. 


The BRACHIALIS ANTICUS covers the lower half of the Brachia- 
front of the humerus, and arises from all that surface of the coe 
bone below the insertion of the deltoid muscle, except near °"®” 
the elbow joint, and slightly at the outer side: moreover, it 
receives fibres from the inner intermuscular septum and 
from the capsule of the joint. The fleshy fibres converge to 
a tendon, whieh is inserted into the ulna before the coronoid boa 
process. This muscle is concealed by the biceps, the brachial 
artery, and the median and musculo-cutaneous nerves ; and 
it lies on the humerus and the articulation of the elbow. Its Position 
origin embraces by two parts the attachment of the deltoid, crac? 
and its insertion is placed between two corresponding fleshy ean 
pieces of the flexor profundus digitorum. The inner border 274. con- 
touches the intermuscular septum ; but the outer border is 
separated from the septum on that side by two muscles of 


the fore-arm (supinator longus and extensor carpi radialis 
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longior), and on it lies the musculo-spiral nerve. The tendon 
of insertion is to be seen in the dissection of the fore-arm. 


Dissection.—For the dissection of the back of the arm turn over 
the limb, and raise it to a semi-flexed position by means of a block 
of moderate thickness, beneath the elbow. Fasten also the scapula 
with hooks, in order that the muscular fibres may be rendered 
tense. Then the detached skin being thrown aside, make a cen- 
tral incision in the fascia to a little below the elbow, and raise it 


-with the subfascial cellular membrane from the surface of the 


Triceps 
muscle 
has 
three 
heads. 


Origin 
of mid- 
dle head, 


of outer 
head, 


Inser 
tion. ~ 


Direc- 
tion 

of the 
fibres. 


Connec- 
tions of 
the 

muscle. 


large triceps muscle. 


The triceps is the only muscle at the back of the arm. 
It is divided superiorly into three parts, and it is described 
as arising by three heads, — inner, outer, and middle. The 
middle piece, or head, is the longest, and has a tendinous 
origin from the lower part of the glenoid cavity of the sca- 
pula, and from the contiguous part (about an inch) of the 
inferior costa of that bone, where it is connected with the 
capsule of the shoulder joint. The external head reaches 
from the outer condyle of the humerus to the insertion 
of the teres minor muscle, and is attached to the outer 


- part of the posterior surface of the humerus as well as to 


the intermuscular septum of the same side. The internal 
head arises from the contiguous intermuscular septum, 
and from the inner part of the posterior aspect of the bone, 
between the condyle and the insertion of the teres major 
into the bicipital groove. From these heads of origin the 
fibres are directed to the common tendon of insertion at 
the lower part, which is fixed into the end of the olecra- 
non, and gives an expansion to the aponeurosis of the fore- 
arm. ‘To reach the tendon the muscular fibres have dif- 
ferent inclinations : those of the middle head are directed ver- 
tically, but those from the sides of the muscle pass inwards or 
downwards to the sides and the under part of the tendon. 
The triceps muscle is superficial, except at the upper part, 
where it is overlapped by the deltoid muscle. It lies on the 
humerus, concealing the musculo-spiral nerve, the superior 


’sprofunda vessels, and the articulation of the elbow. On the 


sides the muscle is united to the intermuscular septa, and 
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the lower fibres of the outer head are continuous with the 
anconeus muscle. A bursa intervenes between the tendon 
and the end of the olecranon process of the ulna. 

The zntermuscular septa are processes of fibrous structure Two in- 
continuous with the investing aponeurosis of the arm, which palace 
are fixed to the ridges leading to the condyles of the hume- Bene 
rus: they intervene between the muscles on the front and attached 
back of the lower half of the arm, and give attachment to the or rie 
fleshy fibres. The internal is the strongest, and reaches as. eee 
high as the coraco-brachialis muscle, from which it receives and 
some tendinous fibres. The brachialis anticus is attached 
to it in front, and the triceps behind; and the ulnar nerve 
and the inferior profunda and anastomotic arteries pierce it. 

The external septum is thinner, and is placed between the outer. 
triceps, and the muscles of the fore-arm that arise above the 
condyle of the humerus: it is pierced by the musculo-spiral 
nerve. 


Dissection.— To follow the superior profunda artery and the Dissec- 
musculo-spiral nerve, cut across the middle head of the triceps comiey 
over their situation, and remove any cellular membrane that may 2°74. 
obscure them. Next divide the triceps muscle in its whole length, 
and along the line of union of the outer with the middle head, to 
trace the branches of the nerve and artery that descend to the 
olecranon and to the anconeus muscle. The trunks of the vessel 
and nerve may afterwards be followed beneath the outer head of 


the triceps to the front of the humerus. 


The superior profunda branch of the brachial artery Superior 
profunda 


(p. 246.) is the chief vessel for the supply of the triceps artery 
muscle. Accompanying the musculo-spiral nerve, it turns 


to the back of the humerus in the interval between the lies be- 
in e 


- inner and outer heads of the triceps. In this position the hume- 


_——Seyeees 
eR FF 


artery supplies large muscular branches, and is then con- seh 
tinued onwards beneath the external head of the triceps to 
the outer part of the arm, where it divides into its terminal 
twigs: one of these courses on the nerve to the front of the 
elbow joint, anastomosing with the recurrent radial artery ; 
but others continue to the elbow along the intermuscular 
septum, and join the interosseous recurrent artery. 
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Supplies The muscular offsets of the vessel descend to the olecranon, sup- 
tric . . . . ° 

and’ plying the triceps, and communicating with the other branches of 
pred EN brachial,. viz. inferior profunda and anastomotic, as well as 


joint. With the recurrent branches of the arteries of the fore-arm. One 


joint. : STG, : Hah 
offset deserves especial notice ; it accompanies a distinct branch of 
the musculo-spiral nerve, and ends in the anconeus muscle in the 
interval between the olecranon and the outer condyle of the 
humerus. 

Mus- The musculo-spiral nerve arises from the posterior cord 

culo- 


spiral’ Of the brachial plexus, of which it is the largest trunk. At 
nerve 


winds first the nerve is successively behind, and close to the 
enin 


humerus axillary and brachial arteries, but it soon leaves the last 
vessel, and winds with the profunda artery from the inner 
to the outer part of the arm, beneath the triceps muscle. 

to outer At the outer aspect of the limb it is continued between the 

thearm. brachialis anticus and supinator longus muscles to the ex- 
ternal condyle of the humerus, in front of which it divides 
into the radial and posterior interosseous nerves, In this 

Qranch- extent the nerve gives muscular branches, and cutaneous 
nerves to both the inner and outer parts of the arm. 


ee 1. The internal cutaneous branch is of small size, and arises in 


pores the axillary space, in common with the branch to the inner head of 
the triceps; it is directed across the posterior boundary of the 
axillary space to the inner side of the arm, where it becomes 
cutaneous in the upper third (p. 243.). 

Eo 2. The muscular branches of the triceps are numerous, and sup- 

triceps, ply all the three heads. One slender offset, that is distributed to 
the inner head, arises in common with the preceding cutaneous 
branch, and lies close to the ulnar nerve, till it enters the muscu- 
lar fibres at the lower third of the arm. And a long slender branch, 
that appears as if it ended in the triceps, can be followed down- 

alee wards to the anconeus muscle. On the outer part of the limb 

muscles the musculo-spiral nerve supplies the brachialis anticus and two 

orm’? muscles of the fore-arm — supinator longus and extensor carpi 
radialis longior. 

oe 3. The external cutaneous branches are two in number: they 

cuta- perforate the outer head of the triceps at its attachment to the 

meow: humerus, and are distributed in the integument (p. 243.). 


Dissee- _Dissection.— Now the dissection of the arm is completed as far 
iono 


the as the elbow, it will be advisable to examine next the shoulder 
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joint. ‘To expose the capsule of the joint and a thickened band shoulder 
on its front, it will be necessary to detach from it the tendons of 
the subscapularis, supra- and infraspinatus, and teres minor, and 

to remove the cellular membrane. 


SHOULDER JOINT. — The articulation of the shoulder has Shoulder 
great extent of movement, and the bones entering into its 
formation are but slightly bound together by ligamentous 
bands ; for on the removal of the muscles, one articular sur- 
face drops from the other with great readiness. The joint hae 
is formed between the head of the humerus and the glenoid 
fossa of the scapula, these parts being enclosed in a fibrous 
capsule. A ligamentous band (glenoid ligament) deepens 
the shallow cavity for the reception of the humerus. 

The capsular ligament surrounds the articular ends of the Capsular 
bones, and receives some fibres from the contiguous tendons. ment. 
By the upper part it is fixed around the neck of the scapula, 
and is connected with the middle head of the triceps. By Attacn- 
the lower part the ligament is attached to the humerus close oe 
to the hemispherical articular surface; and its continuity is 
interrupted between the tuberosities of the bone by the ten- 
don of the biceps muscle. Below the coracoid process, and 
on the inner side, is an aperture in the capsule through 
which the synovial membrane of the joint projects beneath 
the tendon of the subscapularis. The following muscles Muscles 
surround the articulation. Superiorly are the tendons of rae 
the supraspinatus, infraspinatus, and teres minor; inferiorly, 
the capsule is only partly covered by the subscapularis ; and 
internally, it is well supported by the same muscle. 

On the front of the capsule is a thickish band of fibres, — Acces- 
the coraco-humeral or accessory ligament, which starts from bana. 
the base of the coracoid process of the scapula, and ends in the 
great tuberosity of the humerus. 


Dissection. —Open the articulation by cutting through the pissec- 
capsule near the scapula. When this is done, the attachment of “°” 
the capsule to the bones, the glenoid ligament, and the tendon of 
the biceps will be fully seen. 


The tendon of the biceps muscle arches over the head of Tendon 
the humerus, and serves the purpose of a ligament in re- biceps. 


Glenoid 
liga- 
ment. 


Synovial 
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brane. 
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straining the upward movements of that bone. It is attached 
to the upper part of the glenoid fossa of the scapula, and is 
connected on each side with the glenoid ligament. As it is 
directed outwards, it becomes round, and is received into the 
groove between the tuberosities of the humerus, in which it 
is confined by a prolongation from the tendon of the pectoralis 
major muscle. 

The glenoid ligament is a firm, fibrous band that sur- 
rounds the fossa of the same name, deepening it for the 
reception of the head of the humerus. It is about two lines 
deep, and is connected with the sides of the tendon of the 
biceps: some of its fibres are fixed to the edge of the 
glenoid fossa. 

The synovial membrane lines the articular surfaces of the 
bones, and is continued from the one to the other along the 
fibrous capsule. At the aperture in the capsule, on the inner 
side of the joint, a prolongation is continued beneath the sub- 
scapularis muscle. The membrane is further reflected around 
the tendon of the biceps, and lines the bicipital groove of the 
humerus. 


SecTIon IV. 


THE FRONT OF THE FORE-ARM. 


Position. — Puace the limb with the palm of the hand 
uppermost, and proceed to examine the marking of the sur- 
face, and the projections of bone. 

Surface-marking.— On the anterior aspect of the fore- 
arm are two depressions, corresponding to the position of the 
vessels. The external one is placed over the radial artery, 
and inclines towards the middle of the fore-arm as it ap- 
proaches the elbow. The internal one is evident only beyond 
the middle of the fore-arm, and points out the part of the 
ulnar artery that is uncovered by muscle. The bones (radius 
and ulna) are sufficiently near the surface to be traced in 
their whole length: each ends below in a point, the styloid 
process, that of the radius being the lowest. The articula- 
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tion of the wrist is about an inch above the transverse mark- 
ings that separate the hand from the fore-arm. 

In the palm of the hand are seen two lateral projections, surtace 

of which the external one is formed by the muscles of the of the 
thumb, and the internal one by the muscles of the little mat 
finger. Between the projections is a hollow which is pointed . 
towards the wrist. The superficial palmar arch of arteries 
extends forwards a little way into the hollow, and its position 
may be found by a line drawn across the palm from the root 
of the thumb, when this is placed at a right angle to the hand. 
Two transverse lines are seen in the palm; and the anterior 
one serves to direct to the line of the articulations between 
the metacarpus and the phalanges, which is about a quarter 
of an inch in front of that mark, when the fingers are 
extended. 

Transverse lines are seen on both aspects of the joints of Surface 
the thumb and the fingers. The lines on the palmar surface fingers. 
of the fingers are used to point out the articulations of the 
phalanges. ‘Thus the joint between the metacarpal phalanx 
and the next will be found about a line in front of the last 
of the transverse grooves marking that spot ; whilst the arti- 
culation between the two last phalanges is situate about a 
line in front of the corresponding groove on the finger. 

Dissection. — With the position of the limb still the same, make Dissee- 
an incision through the skin along the middle of the front of the aks 
fore-arm as far as the wrist, Sidhe jest tarmivntion at this spot ‘"¢*™ 
unite it with a transverse one. Now reflect carefully the skin 
from the front and the back of the fore-arm, without injuring the 
numerous superficial vessels and nerves that are beneath. The 
skin should next be taken from the back of the hand, by prolong- 
ing the ends of the transverse cut along the margins of the hand 
as far as the knuckles. A finger might also have the integument 
removed from it, in order to trace the nerves to the end. 

Next follow in the fat the superficial vessels and nerves. Along Seek the 
the inner side of the fore-arm are the ulnar veins, with the con- ig eben 
tinuation of the internal cutaneous nerve ; and near the wrist there S7$ 224 
is occasionally a small offset from the ulnar nerve. On the outer 
side are the radial vein and the superficial part of the musculo- 
cutaneous nerve. Close to the hand, and in the middle of the 
fore-arm, is the small palmar branch of the median nerve. At the 
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back of the fore-arm the external cutaneous branch of the musculo- 
spiral nerve is distributed, and offsets turn to this aspect from the 
nerves in front. On the posterior part of the hand is an arch of 
superficial veins ; and the radial nerve and a branch of the ulnar 
nerve ramify on the back of the hand and fingers. 


Subcu- CurTangeous Veins. — The superficial veins of the fore- 


taneous 
veins of arm are named median, radial, and ulnar, from their position 


the fore- 

amare jn the limb. They commence in the hand, chiefly at the 
dorsal aspect, where they form an arch, and are continued 
along the fore-arm to endin the basilic and cephalic veins 


of the arm. 


Arch on On the back of the hand is a superficial arch of veins, more or 

hand. less perfect, which receives the posterior or superficial digital 
veins. At the sides, the arch terminates in the radial and ulnar 
veins of the fore-arm. 

radial; The radial vein begins by the union of some small veins from 
the back of the thumb with the outer part of the arch before men- 
tioned. It is then continued along the fore-arm, at first behind, 
and then along the outer border as far as the elbow, where it gives 
rise to the cephalic vein by joining the outer branch of the median 
vein (median cephalic). 

ulnar ; The ulnar veins are anterior and posterior, and occupy the front 

stterior’ and the back of the fore-arm. The anterior arises near the wrist, 
by the junction of small veins from the hand and fore-arm, and 
runs on the inner part of the fore-arm to the elbow; it forms the 
basilic vein by uniting with the inner branch of the median vein 

nen (median basilic). The posterior ulnar vein is situate on the back 
of thelimb. It commences at the hand, by the union of a large 
vein (“ vena salvatella”) from the back of the little finger with the 
offset of the venous arch; it is then continued along the back of 
the fore-arm, nearly to the elbow, and bends forwards to open into 
the anterior ulnar vein. 

median. The median vein commences on the front of the arm, near the 
wrist, by small branches, which are derived from the palmar 
surface of the hand ; and it is directed along the centre of the fore- 
arm nearly to the elbow. Here the vein divides into external and 
internal branches (median basilic and median cephalic), which 
unite, as before seen, with the radial and ulnar veins. At its point 
of bifurcation the median vein receives a communicating branch 
from a deep vein. 


cad 
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Curanrous Nerves. — In the fore-arm the superficial super- 
nerves are the continuation of the cutaneous nerves of the nerves of 
arm, viz. the large internal cutaneous nerve on the inner 
part, and the two external cutaneous nerves, derived from 
the musculo-spiral and musculo-cutaneous, on the outer part. 
Occasionally there is a small offset of the ulnar nerve in the 
fore-arm. On the back of the hand is the termination of the ih 


k of 
radial nerve, together with a branch of the ulnar nerve. baad are 


The internal cutaneous nerve was seen in a previous dissection ehh 
(p. 243.) to be divided into two parts. The anterior branch neous 
extends on the front of the fore-arm as far as the wrist, and sup- 
plies the integument on the inner part of the anterior aspect. Near 
the wrist it communicates sometimes with a cutaneous offset from 
the ulnar nerve. The posterior branch continues along the back 
of the fore-arm (ulnar side) to rather below the middle. 


The cutaneous part of the musculo-cutaneous nerve is continued muscu-- 
oO or ex 


from the arm, and courses along the radial border of the fore-arm ternal 
as far as the ball of the Hd on which it terminates in cuta- Peres 
neous offsets. Near the wrist the nerve is placed over the radial 
artery, and some twigs pierce the fascia to ramify on the vessel.- 
A little above the middle of the fore-arm the nerve gives backwards 
to the integument on the posterior aspect a branch that reaches 
nearly to the wrist, and communicates with the radial nerve as 


well as with the following cutaneous nerve. 


The external cutaneous branch of the musculo-spiral nerve, after etl 
passing the elbow, turns to the posterior aspect of the fore-arm, ous of 
muscu- 

and reaches as far as the wrist. Near its termination it joins the to. spiral. 


preceding cutaneous nerve. 


The radial nerve is distributed to thé integument of the back of Ending 
the hand and to that of the thumb and the next two fingers. It radial 
becomes cutaneous at the outer border of the fore-arm in the” ” 
lower third, and after giving backwards some filaments to the 


posterior aspect of the limb, divides into two branches. 


a. One (external) is joined by the musculo-cutaneous nerve, and is by exter- 
distributed to the radial border and the ball of the thumb. 6. The other  seroese 
branch (internal) supplies the remaining side of the thumb, both sides of ranch 
the next two fingers, and half the ring finger; so that the radial nerve 
supplies the same number of digital nerves on the dorsal aspect as the 
median furnishes on the palmar aspect. This division of the radial which 
nerve is joined by the musculo-cutaneous and ulnar nerves; and the Raat 
offset, which is distributed to the contiguous sides of the ring and 8s: 

| ae Bay Pina s 
ELE ATI OL pad Lk. povteaten 
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middle fingers, is joined by a twig from the dorsal branch of the ulnar 
nerve. 

On the sides of the fingers each dorsal digital nerve is united with an 
offset from the digital nerve of the palmar aspect, and extends to the 
tip of the finger. 


The dorsal branch of the ulnar nerve furnishes branches to the 
rest of the fingers and to the back of the hand. Appearing by the 


handand Styloid process of the ulna, the nerve joins in an arch across the 


fingers. 


Deep 
fascia of 
the fore= 
arm. 


On the 
front. 


On the 
back of 
the 
limb. 


Inter- 
muscu- 
lar 
pieces. 


back of the hand with an offset from the radial nerve, and is then 
distributed to both sides of the little finger, and to the contiguous 
side of the ring finger: moreover, it communicates with the 
branch of the radial nerve that supplies the space between the 
ring and middle fingers. The ulnar nerve supplies digital branches 
to the same number of fingers on both surfaces (palmar and 
dorsal). 


The aponeurosis of the fore-arm is continuous with a 
similar investment of the arm, and surrounds the muscles in 
a sheath. It is of a pearly white colour, and is formed of 
fibres that cross obliquely, constituting a membrane which is 
thicker behind than before, and is stronger near the elbow than 
towards the hand. Near the elbow it receives fibres from the 
tendons of the biceps, brachialis anticus, and the muscles 
attached to the inner condyle of the humerus. At the wrist 
the fascia joins the anterior annular ligament; and near this 
band, the tendon of the palmaris longus pierces the fascia, 
and receives a sheath from it. On the back of the fore-arm, 
the aponeurosis is connected to the margins of the ulna, 
leaving the upper part of that bone subcutaneous; and it 
receives some fibres from the tendon of the triceps. Behind 
the wrist it is thickened by transverse fibres, and gives rise 
to the posterior annular ligament; and on the back of the 
hand and fingers the fascia becomes very thin and cellu- 
lar. Horizontal processes are sent downwards from the 
aponeurosis to separate the superficial and deep layers of 
muscles both on the front and on the back of the fore- 
arm ; and longitudinal white bands indicate the position 
of the different intermuscular processes, which separate one 
muscle from another, and give origin to the muscular 
fibres. 
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Dissection. — Replace the skin on the back of the hand and the Take 
fore-arm, in order that the parts that are exposed may not become fatcla. 
dry. Taking, first, the dissection of the anterior aspect of the ina vex. 
limb, let the student divide the aponeurosis along the front of the ‘*'*- 
fore-arm as far as the wrist, and take it away with the cutaneous 
vessels and nerves, except the small cutaneous offsets of the median 
and ulnar nerves near the wrist. In cleaning the muscles, it will 
be impossible to remove the aponeurosis from them at the upper 
part of the fore-arm without detaching the muscular fibres. 

After the aponeurosis is removed, the termination of the brachial Vessels 
artery will be observed to lie in some fat in a hollow in front of ens 
the elbow, between two masses of muscles,— one arising from the 
inner, and the other from the outer condyle of the humerus. Two 
large arteries are also exposed; one (radial) lies along the radial 
border of the fore-arm, the other (ulnar) is superficial only in the 
lower half of the fore-arm, and at the ulnar side. 

Next expose the anterior annular ligament of the wrist which Define 


anterior 
arches over the tendons passing from the fore-arm to the hand. annular 


This structure is at some little depth from the surface, and it may aa 
be necessary to take away more of the skin to make it apparent, 
but in so doing care must be taken of the small branches of the 
median and ulnar nerves to the palm of the hand. The ulnar 
artery and nerve pass over the ligament, and will serve as a guide 


to it. 


Hollow in front of the elbow. — Between the inner and the Hollow 
outer mass of the muscles, in front of the bend of the elbow, of tthe 
is a hollow which resembles that of the popliteal space in the AB 
leg. This interval is somewhat triangular in shape, and the 
wider part is towards the humerus. On the outer side it 
is bounded by the supinator longus muscle, and on the inner 
side by the pronator teres. The aponeurosis of the limb is 
stretched over the space; and the bones of the arm covered 
by the brachialis anticus muscle form the deep boundary. 

In this hollow are contained the termination of the bra- Coens 
chial artery, the median nerve, the musculo-spiral nerve, the space 
tendon of the biceps muscle, and some cellular membrane ; 
these several parts have the following relative position in 
the space. The tendon of the biceps is directed towards a their 


the outer boundary to reach the radius, into which it is in- to one 


% another. 
serted; and the musculo-spiral nerve is close to the outer 
s 2 
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side, being partly concealed by the supinator longus muscle. 
The brachial vessels and the median nerve occupy nearly 
the centre of the space, the nerve being internal; but as 
the artery is inclining to the outer, and the nerve to the 
inner part of the limb, they are soon distant from one an- 
other about half an inch. In this space the brachial artery 
divides into two trunks—radial and ulnar. 
Superi- Muscles on the front of the fore-arm. — The muscles on 
layer the anterior and inner parts of the fore-arm are divided into 
muscles. g superficial and a deep layer. In the superficial layer there 
are five muscles, which are fixed to the inner condyle of 
the humerus, and have the undermentioned position from the 
outer to the inner side; pronator radii teres, flexor carpi 
radialis, palmaris longus, flexor carpi ulnaris, which are on 
the same level; and deeper and larger than any of these is 
the flexor sublimis digitorum. The deep layer will be met 
with in a future dissection. 
Pronator The PRONATOR RADII TERES arises from the inner condyle 
“eres: of the humerus by a tendon common to the muscles of the 
Origin. superficial layer ; from the inner part of the coronoid pro- 
cess by a second tendinous slip; from the fascia, and from the 
intermuscular septum between it and the next muscle. It is 
Inser- %nserted by a rather flat tendon into an impression on the 
outer surface of the radius, about the middle of the bone. 
The muscle is superficial, except at its insertion, where it is 
crossed by the radial artery, and concealed by the supina- 
tor longus of the outer set of muscles. The outer border 
constitutes one boundary of the triangular space in front of 
the elbow, and the inner border is contiguous to the flexor 
Connec- Carpi radialis. By gently separating the muscle from the 
eas rest, it will be found to conceal the brachialis anticus, the 
flexor sublimis digitorum, the ulnar artery, and the median 
nerve. ‘The second small head of origin is directed inwards 
between the artery and the nerve. 
Radial The FLEXOR CARPI RADIALIS takes its origin from the 
the = common tendon, from the aponeurosis of the fore-arm, and 
from the intermuscular septum on each side. The fleshy 
fibres end in a tendon about the middle of the fore-arm, which 
passes through a groove in the os trapezium, and is inserted 
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into the base of the metacarpal bone of the index finger. 

This muscle rests chiefly on the flexor sublimis digitorum, He 
but near its origin it is in contact with the ulnar artery and 

the median nerve; and at the lower part of the fore-arm it 

lies over the flexor longus pollicis, a muscle of the deep 
layer. As low as the middle of the fore-arm the muscle cor- isthe 


guide t 
responds externally to the pronator teres, and below that the ra. 


point to the radial artery, to which its tendon is taken as the tery. 
guide. ‘The ulnar border is at first in contact with the pal- us 
maris longus muscle, and lastly with the median nerve for 
about two inches above the wrist. 

The PALMARIS LONGUS is often absent, or presents great ee 
irregularity in the proportion between its fleshy and tendin- muscle 
ous parts. Its origin is like that of the preceding muscle, viz. 
from the common tendon, the fascia, and the intermuscular 
septa; and its long thin tendon is continued through the "es over 


centre of the fore-arm, and over the annular ligament to end ee 


in the palmar fascia. The palmaris is situate between the and ends 


flexor carpi radialis and flexor carpi ulnaris muscles, and °fP2!™- 
rests on the flexor sublimis digitorum. ona 
The FLEXOR CARPI ULNARIS arises from the inner condyle we ek 
of the humerus, from the inner_side of the olecranon, and 
from an aponeurosis, which is fixed to the ridge of the ulna, 
between the internal and external surfaces. The fibres of 
origin reaching nearly to the wrist are continued downwards 
or obliquely forwards to a tendon which occupies the anterior 
aspect of the muscle in its lower half, and is znserted into the Insertion 


into pisi- 
pisiform bone, an offset being given to the annular ligament form 


and to the muscles of the little finger. One surface of the Ane 
muscle is in contact with the fascia ; and its tendon is the 
guide to the ulnar artery, being readily felt through the 
skin. To its radial side are the palmaris and flexor digi- Ae 
torum sublimis muscles, but below the middle of the fore- 
arm the ulnar artery and nerve are in relation with it. 
When the attachment to the inner condyle is divided, and the 
subjacent parts cleaned, the muscle will be seen to conceal 
the flexor digitorum sublimis and flexor profundus, the ulnar 
‘nerve, and the ulnar vessels in part. Between the attach- 
s 3 
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ments to the condyle and the olecranon the ulnar nerve enters 
the fore-arm. . 

The RADIAL ARTERY is one of the divisions of the brachial 
trunk, and extends along the outer side of the fore-arm to 
the end of the radius; it then winds backwards below the 
end of that bone, and finally enters the palm of the hand 
through the first interosseous space. In consequence of this 
circuitous course the anatomy of the artery will be found in 
three different dissections; viz. the front of the fore-arm, the 
back of the wrist, and the palm of the hand. 

In the front of the fore-arm.—In this part of the limb the 
course of the artery will be marked on the surface by a line 
drawn from the centre of the hollow of the elbow to the 
styloid process of the radius. This vessel is smaller than 
the ulnar artery, though it appears to be the continuation of 
the brachial trunk. 

In all its extent the radial artery is quite superficial, being 
covered only by the common tegumentary investments and the 
deep fascia, and near the wrist it can be felt pulsating during 
life. Its connections with the surrounding muscles and the 
radius are these : in the upper half of the fore-arm the artery is 
placed between the fleshy bellies of the supinator longus ex- 
ternally and the pronator teres internally, the former some- 
what overlapping it ; but below that point the vessel lies in 
a hollow between the tendons of the supinator longus and 
flexor carpi radialis muscles. At first the vessel is on the 
inner side of the radius, but afterwards it lies over that bone 


and the muscles that are successively attached to it, viz. then deh 
fleshy supinator brevis, the tendon of the pronator teres, the //" 


thin radial origin of the flexor sublimis, some muscles of the 
deep layer, viz. flexor pollicis longus and pronator quadratus, 
and lastly on the end of the radius. The usual venz comites 
are found on the sides of the artery. The radial nerve is on 
the outer side of, though not in contact with the vessel, in 
the upper two-thirds of the fore-arm, or until it passes 
beneath the tendon of the supinator longus. 

Branches.— The radial artery furnishes in the fore-arm 
many unnamed muscular and nutrient branches to the sur- 


ji€# 
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rounding parts; and three named branches, viz. recurrent anasto- 
. . . tic. 
radial, superficial volar, and anterior carpal. ae 


1. The radial recurrent is the first branch of the artery, and Radial 
supplies for the most part the muscles of the outer side of the fore- rent. 
arm. Its course is almost transverse to the supinator longus 
muscle, beneath which it terminates in muscular branches. One 
branch ascends beneath the supinator, to anastomose with the 
superior profunda branch of the brachial artery. 

2. The superficial volar branch usually arises near the lower Superfi- 
end of the radius, but its exact place of origin is uncertain. It is sah 
directed to the palm of the hand, across the mass of muscle in the 
ball of the thumb, and it either ends in those muscles, or joins the 
superficial palmar arch. 

3. The anterior carpal branch is very inconsiderable in size, and po ae 
will be seen in the examination of the deep layer of muscles. 
Arising rather above the lower end of the radius, this artery passes 
transversely beneath the muscles to anastomose with a similar 
branch from the ulnar artery. From the arch thus formed at the 
lower border of the pronator quadratus muscle offsets are given to 
the carpus. 

Peculiarities of the radial artery.— The origin of the artery is often Varia- 
carried upwards in the arm, from the usual place even to the axilla ; oe dee 
but in one instance (Quain) it was noticed three inches below the elbow 8" 
joint, and in that case a vas aberrans connected it with the axillary 
artery. When the radial artery has the high unusual origin, its course and 
in the arm is close to the brachial artery, along the edge of the biceps thee % 
muscle ; but in passing the bend of the elbow it may be subcutaneous, *4/2!- 
and therefore mistaken for a vein in venesection. In the fore-arm it 
may likewise be subcutaneous, and superficial to the supinator longus 
muscle. 

The vasa aberrantia, or long slender branches of the axillary or See? 
brachial trunks, generally open into the radial artery. In cases of branch 
high origin of the radial, there is sometimes a connecting branch at the © 
bend of the elbow, between that irregular vessel and the trunk in the 
place of the brachial artery. 


Dissection. — Cut through the origin of the flexor carpi radialis pies 
and palmaris longus, near the inner condyle of the humerus, and © 
turn these muscles to one side. Small branches of the ulnar 
artery and median nerve will be seen to enter the under sur- 
face of the muscles. For the present, the pronator teres may be 
left uncut. The remaining muscle of the superficial layer (flexor 
sublimis digitorum) is now exposed in the fore-arm, 
8 4 
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The FLEXOR DIGITORUM SUBLIMIS vel PERFORATUS is the 
largest of the muscles of the superficial layer, and is named 
from its position with reference to another flexor in the deep 
layer of muscles. It avises from the inner condyle of the 
humerus, from the intermuscular septa, in common with the 
preceding muscles, and from the internal lateral ligament ; it 
also takes origin from the bones of the fore-arm, viz. from the 
inner part of the coronoid process of the ulna, and from the 
oblique line on the radius as far as two inches below the in- 
sertion of the pronator teres. Rather below the middle of the 
fore-arm the muscle ends in four tendons, which are continued 
across the hand to be znserted into the middle phalanges 
of the fingers, after being perforated by the tendons of the 
deep flexor. The flexor sublimis is concealed by the other 
muscles of the superficial layer, and the radial vessels lie on 
the attachment to the radius. Along the inner border is 
the flexor carpi ulnaris with the ulnar vessels and nerve. 
The tendons of the muscle are arranged in pairs before they 
enter beneath the annular ligament of the wrist; those of 
the middle and ring fingers being anterior, and those of the 
index and the little finger posterior in position. "When the 
coronoid and condyloid attachments are divided, the muscle 
is seen to cover two flexors of the deep layer (flexor digit. 
profundus and flexor pollicis), the median nerve, and the 
upper part of the ulnar artery. 

The ULNAR ARTERY is the larger branch of bifurcation of 
the brachial trunk, and is directed along the inner side of 
the fore-arm to the palm of the hand, where it forms the 
superficial palmar arch. 

In the fore-arm the vessel has an arched direction, and its 
depth from the surface varies in the first and last parts 
of its course. In the upper half of the fore-arm the artery 
is inclined obliquely inwards between the superficial and 
deep layers of muscles, and is covered by the former, viz. 
pronator teres, flexor sublimis, palmaris longus, and flexor 
carpi radialis. But below the spot mentioned the vessel is 
quite superficial between the tendons of the flexor sublimis 
and flexor carpi ulnaris, and is concealed only by the com- 
mon integuments and the proper fascia of the limb, though 
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the flexor ulnaris somewhat overlays it, and serves as the guide 
to its position. Beneath the artery will be found first the 
brachialis anticus for a short distance, and afterwards the 
flexor profundus. 

The two companion veins are situate on the sides of the Position 


of veins 
artery. he median nerve lies to the inner side of the vessel and 


for about an inch, but afterwards crosses over the artery to ra 
gain the outer side. About the middle of the fore-arm, the 
ulnar nerve approaches the artery, and continues thence 

on the inner side. A small branch of the ulnar nerve de- 
scends on the lower part of the artery in its course to the 
palm of the hand. 


On the annular ligament of the wrist, the artery lies close Position 
to the pisiform bone, and is crossed by a band of fibres pro- annul 
longed from the tendon of the flexor carpi ulnaris to that eae 
ligament. The ulnar nerve still accompanies the vessel, 
having the same position, viz. on the inner side. 

Branches.—The greater number of the collateral branches It Tee 
of the artery are distributed to the muscles. But the besides 


muscu- 


branches which are named are the following :— lar are 


1. The anterior ulnar recurrent branch arises generally in com- sooveny 
mon with the next, and turns upwards on the brachialis anticus 
muscle, to inosculate with the small anastomotic artery beneath 
the pronator radii teres. It gives offsets to the contiguous 
muscles. 

2. ‘The Posterior ulnar recurrent branch, of larger size than the posterior 
anterior, is directed inwards beneath the flexor sublimis muscle to reste 
the interval between the inner condyle and the olecranon. Here 
it passes with the ulnar nerve between the attachments of the 
flexor carpi ulnaris, and joins the ramifications of the inferior 
profunda and anastomotic arteries on the inner side of the elbow 
joint. Some of its offsets enter the muscles, and others supply the 
articulation and the ulnar nerve. 

3. The inderosseous branch is a short, thick trunk, about an inch inter- 
long, that is directed backwards towards the interosseous mem- bane y 
brane, and divides into anterior and posterior interosseous arteries : 
these branches will be afterwards followed. 

4, The metacarpal branch arises from the artery near the lower meta- 
end of the ulna, and turns back along the metacarpal bone of the Ma < 
little finger, of which it forms a dorsal branch. 
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and 5. The carpal branches (anterior and posterior) ramify on the 
“atPal- front and back of the carpus, on which they anastomose with cor- 
responding offsets of the radial artery, forming arches across the 


wrist. 
The ori- Peculiarities of the ulnar artery. — The place of origin has a tendency 
ee to approach the trunk of the body, and it may therefore be changed to 
the axilla, or to any point along the arm. Once the origin was found 
below the elbow. (Quain.) Its position in the fore-arm, when the vessel 
is irregular, is more frequently changed than that of the radial under 
and similar conditions. Commonly, in the instances of high origin, the 
the ale ulnar artery is superficial to the flexor muscles at the bend of the 
tery may 


vary. . @lbow, but beneath the aponeurosis of the fore-arm, though sometimes it 
is subcutaneous with the superficial veins. 


Ulnar ‘The ULNAR NERVE enters the fore-arm between the attach- 

nerve in ° . 

the fore- ments of the flexor carpi ulnaris to the olecranon and 

am inner condyle of the humerus. Under cover of that muscle 
the nerve reaches the ulnar artery about the middle (in 
length) of the fore-arm, and is then continued on the inner 


side of the vessel to the hand. On the annular ligament the 


Its : nerve is rather posterior to the artery. In the fore-arm it 

rancnes . ° 

are furnishes articular, muscular, and cutaneous branches as 
below :— 


toelbow 1. Articular nerves.—In the interval between the olecranon and 

jommt, the inner condyle, the ulnar nerve gives slender filaments to the 
articulation against which it lies. 

twomus- 2. Muscular branches.— It furnishes offsets to two muscles of 

fore the fore-arm, viz. flexor carpi ulnaris and flexor profundus. One 

a™ branch enters the upper part of the flexor carpi ulnaris, and an- 


other supplies the inner half of the flexor profundus digitorum. 


cutane. 3+ Cutaneous nerve of the fore-arm and hand.—About the middle 
sania of the fore-arm a small cutaneous branch (palmar) arises from the 


ofpalm nerve, and continues on the ulnar artery, sending twigs around it, 
’ to end in the integuments of the palm of the hand. Sometimes a 
cutaneous offset of it perforates the aponeurosis of the fore-arm, 
and joins the internal cutaneous nerve. 
ee 4. The dorsal cutaneous nerve of the hand arises about two inches 
eg above the end of the ulna, and passes obliquely backwards beneath 
back of the flexor carpi ulnaris muscle: it finally perforates the aponeu- 
eme*yosis of the limb, and is lost on the back of the hand and the 
fingers (see p. 258.). 
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The MEDIAN NERVE leaves the hollow of the elbow between Median 
the heads of origin of the pronator teres, and takes the middle” 
line of the fore-arm in its course to the hand. It is placed Liebe: 
beneath the flexor sublimis as low as two inches from the ad 
annular ligament, but it then becomes superficial along the muscles. 
outer border of the tendons of this muscle. Lastly the nerve 
dips beneath the annular ligament to enter the palm of the 
hand, where it is distributed. This is the muscular nerve of 
the front of the fore-arm, and it furnishes cutaneous offsets 
only to the hand. 

1. Muscular offsets leave the trunk of the nerve near the elbow, Pappliee 
and are distributed to all the muscles of the superficial layer in cles, 
front of the fore-arm, except the flexor carpi ulnaris, and to a part one and 
(outer half) of one muscle of the deep layer, the flexor profundus *"""* 
digitorum. 

2. The anterior interosseous nerve.—By means of this nerve, in both 
the remaining muscles of the deep layer are supplied. It accom- nels 
panies the anterior interosseous artery, and will be dissected with 
that vessel. | 

3. The cutaneous palmar branch arises at the lower part of the A cuta- 


: * . . neous 
fore-arm; it pierces the fascia near the annular ligament, and branch 


crosses the ligament to reach the palm of the hand. pe eee 


The RADIAL NERVE is one of the branches of division of Radial 
the musculo-spiral in front of the outer condyle of the hume- ci 
rus. ‘This nerve is placed along the outer border of the fore- the fore- 
arm, under cover of the supinator longus, and on the outer mia 
side of the radial artery till within three inches of the wrist, 
where it becomes cutaneous at the posterior part of the ten- 
don of the supinator. On the surface it divides into two ends on 
branches which are distributed on the dorsum of the hand, the hand. 
and on the thumb and the next two fingers (p. 257). No 
offset is furnished by the part of the nerve beneath the 
aponeurosis. 


Dissection. —To examine the deep layer of muscles it will be bes vA 


necessary to draw well over to the radial side of the fore-arm the deep 

oh bie waver’ layer of 
pronator teres and flexor sublimis muscles; or, if it is thought muscles. 
necessary, these muscles may be divided. ‘The cellular tissue is to 
be taken from the muscular fibres, and the anterior interosseous 
vessels and nerve which lie on the interosseous membrane, and are 


concealed by the muscles, are to be traced out. 
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Three Deep layer of muscles. — Only three muscles are present 

muscles . : : ; 

inthe in this layer. One lies on the ulna, and is the deep flexor 

ee . 

layer. of the fingers ; another covers the radius, — the long flexor 
of the thumb; and the third is the pronator, which is be- 
neath the other two, near the lower end of the bones. 

Deep The FLEXOR DIGITORUM PROFUNDUS vel PERFORANS arises 

flexor of : : 

fingers. from the anterior and inner surfaces of the ulna for three- 

Origin. fourths of the length of the bone, from the inner half of the 
interosseous ligament, from the inner part of the olecranon, 
and from an aponeurosis common to this muscle and the flexor 

Is ate carpi ulnaris. The muscle has a thick fleshy belly, and ends 

tached to . . 

last pha- 10 four tendons, which are not separate above the annular 

anges. . . ° ° 

“** ligament, and whose destination is the last phalanges of the 

Parts > oa 

around fingers. ‘The cutaneous surface of the muscle is in contact 

it. ‘ : 
with the ulnar nerve and vessels, the superficial flexor of 
the fingers, and the flexor carpi ulnaris; and the deep sur- 
face rests on the ulna and the pronator quadratus muscle. 
The outer border touches the flexor pollicis longus and the 
anterior interosseous vessels and nerve; and the inner is 


connected by the aponeurosis to the posterior margin of 


the ulna. 
ware The FLEXOR LONGUS POLLICIS arises from the anterior 
cl mp, SUrface of the radius as low as the pronator quadratus, from 


Origin, the outer part of the interosseous membrane, and by a round 
distinct slip from the coronoid process of the ulna. The 
fleshy fibres descend to a tendon, which is continued beneath 

ig the annular ligament to be inserted into the last phalanx of 

Parts the thumb. On the cutaneous surface of the muscle is the 

above flexor sublimis, together with the radial vessels for a short 

andbe- distance inferiorly ; and the muscle lies on the radius and 

neath it. : . ° 
the pronator quadratus. To the inner side is the flexor 
profundus digitorum. 

Pronator ‘'he PRONATOR QUADRATUS is a flat muscle, and occupies 

Wis ison the front of the bones of the fore-arm in their lower fourth. 

end of The muscle arises from the anterior and inner parts of the 

forearm ulna, where it is somewhat the widest, and is inserted into 
isdeep the fore part of the radius for about two inches. The 
tion. anterior surface is covered by the tendons of the flexor 


muscles of the fingers, and by the radial artery; and the 
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posterior surface rests on the radius and ulna with their 
intervening membrane, and on the interosseous vessels and 
nerve. 

The anterior interosseous artery (p. 265.) is continued on Anterior 


inter- 
the front of the interosseous membrane, between or in the osseous 


fibres of the deep flexor muscles, till it reaches the aperture heed! 
bole that membrane. At this spot the artery turns from 
the front to the back of the fore- -arm, and descends to the 
posterior aspect of the carpus, where it ends by anastomosing 
with the posterior carpal arteries. 

Branches. — Numerous offsets are given to the contiguous I's 


muscles. One long branch (median) accompanies the median chiles 
nerve, supplying it, and either ends in the flexor sublimis, or lar. 
extends beneath the annular ligament to the hand. About the 
middle of the fore-arm the nutrient arteries of the bones arise from 

the artery. Where it is about to turn backwards, it furnishes 
twigs to the pronator quadratus, and one branch is continued be- 
neath that muscle to anastomose with the anterior carpal arteries. 


The anterior interosseous nerve is derived from the median pipterios 
OS- 


(p- 267.), and accompanies the artery of the same name to the seous 


nerve 


pronator quadratus muscle, on the under surface of which it tin 


ends. Some lateral branches are distributed by it to the tor. 
deep flexor muscles.: ale ber cethe Me fprrereht pe eel nar 
if leprer:. 5%. ar ay A vata FZ er a t 4 Kaackdtenne 72, Pee ae 
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Section V. 
THE PALM OF THE HAND. 


Dissection. —Puacx the palm of the hand upwards, and raise the Dissec- 
skin from it by means of two incisions. One is to be carried along geek the 
the centre of the hand from the wrist to the fingers, and the other CU 
is to be made from side to side at the termination of the first. nerves- 
In raising the inner flap, the small palmaris brevis muscle will 
be recognised at the inner margin of the hand, near the wrist. 
In the fat will be found the ramifications of the small branches 
(palmar) of the median and ulnar nerves. 

Take away now the fat from the small palmar muscle and Define 
strong palmar fascia, and be careful not to destroy a thin trans- pi 
verse band of tissue (transverse ligament) that passes across the °* 


wr? 
y 
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roots of'the fingers. When cleaning the fat from the palmar fascia 
the dissector will observe the digital vessels and nerves, especially 
those of the inner side of the little finger and outer] side of the 
index finger, which appear farther back than the rest, and are 
most likely to be injured. Lastly, remove the skin and the fat 
andex- from the thumb and the fingers, so as to expose the sheaths of the 
ieaths. tendons with the collateral vessels and nerves. 
Twocu- Cutaneous palmar nerves. —'Two named cutaneous nerves 
aeniets ramify in the palm of the hand. a. One of these is an offset of the 
vow" median nerve (p. 267.), and crosses the annular ligament: it 
extends to about the middle of the palm, and is connected with the 
Oe of branch of the ulnar nerve. A few filaments of this nerve are 
other of furnished to the ball of the thumb. 0b. The other palmar branch 
aca is an offset of the ulnar nerve: it has been already traced onthe 
ulnar artery to the hand, and it may now be followed to its distri- 
bution in the palm. 
Some Some unnamed twigs are also furnished to the integument from 


nnamed : ' 
Brig: both the median and ulnar nerves in the hand. 


Palmaris The PALMARIS BREVIS is a small subcutaneous muscle, 
ise about an inch wide, whose fibres are collected into separate 
pnd ea bundles. It is attached on the one side to the palmar apo- 
skin. neurosis and the annular ligament, and its fibres are directed 
_~ inwards to join the skin at the inner border of the hand. 
This muscle lies over the ulnar artery and nerve. After it 
‘“* has been examined, it may be thrown inwards. | 
Pamar The palmar fascia, or aponeurosis, consists of a cen- 
fascia. tral and two lateral parts; but the latter, which cover the 
muscles of the thumb and little finger, are so thin as not 
to require separate notice. 

Itseen- The central part is a strong, white, shining layer, which is 
tai Prt: yointed at the wrist, but expanded towards the fingers, 
where it covers nearly the whole width of the hand. Pos- 
teriorly, this part of the fascia receives the tendon of the 
palmaris longus, and is connected to the annular ligament; 

ends ina and anteriorly it ends in four processes, which are continued 
oh forwards, one for each finger, to join the sheaths of the 
“née tendons. At the point of separation of the processes one 
from another, are placed some transverse fibres, which arch 
over the lumbricalis muscle and the digital artery and 


nerve that appear at this spot. A few superficial fibres are 
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prolonged from the four divisions before mentioned, to the 
integument at the cleft of the fingers, and to the transverse 
ligament. 


Dissection.—To follow a process of the fascia to its junction Dissec- 
with the sheath of the tendons, remove its superficial fibres, and int 
inserting the knife beneath it, opposite the head of the metacarpal 
bone, divide it longitudinally. 


Each process of the fascia will be now seen to send down- aneine 
wards an offset on each side of the tendons, which is fixed to pieces of 
the ligament connecting together the ends of the metacarpal er 
bones, as well as to the borders of the bone for a short 
distance. 

The transverse ligament of the fingers is a thin fibrous Liga- 
band, which stretches across the roots of the fingers, and is the! fine 
contained in the fold of skin limiting the clefts between *"” 
them. Beneath it the digital nerves and vessels are con- 
tinued onwards to their termination. 

Sheath of the flexor tendons. — Along each finger the sheath 
flexor tendons are retained in position against the phalanges eines 
by a fibrous sheath. Opposite the middle of each of the two varies in 
nearest phalanges, the sheath is formed by a strong fibrous cae 
band, which is almost cartilaginous in hardness ; but oppo- 
site the joints of the fingers it consists only of scattered 
fibres, that form a thin membrane. When the sheath is ns a 


opened, it will be found to be lined by a synovial membrane sac. 
that lubricates the tendons. 


Dissection.— Take away the palmar fascia and the thinner parts Dissec- 
of the sheaths of the tendons opposite the joints of the fingers. bat 
The palmar arch of arteries and the median and ulnar nerves now 
come into view. 

Parmar Part oF THE ULNAR ARTERY. —- After cross- Superfi 
ing the annular ligament, the ulnar artery is directed out- rane eee 
wards in the palm of the hand towards the muscles of the 
thumb, where it communicates with the radial artery through 
the superficial volar branch and the arteria radialis indicis. 

The part of the artery that lies across the hand is named 
the superficial palmar arch. Its direction is arched to- Position 
wards the fingers, and its position in the palm would be Heuaaud 
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nearly marked by a line across the hand from the centre of 
the cleft between the thumb and the index finger. The 

connec- arch is quite superficial, and is covered only by the inte- 
guments and the palmar fascia, except at the inner border of 
the hand, where the palmaris brevis muscle overlays it. 
Beneath it are the flexor tendons and the branches of the 
ulnar and median nerves. 

Branch = Branches. — rom the convexity of the arch proceed the 
digital arteries, and from the concavity, some small offsets 
to the palm of the hand. A small branch (profunda) arises 
as soon as the artery enters the hand. 

to join 1. The communicating (profunda) branch is of very small size, 

oa eau passes downwards with a branch of the ulnar nerve, between 
the abductor and short flexor muscles of the little finger, to inoscu- 
late with the deep palmar arch of the radial artery. 


a ital 2. The digital branches are four in number, and supply both 

branch- sides of the three inner fingers and one side of the index finger. 

The branch of the inner side of the hand and little finger is un- 

hepa divided in its course ; but the others correspond to the three inner 
interosseous spaces, and bifurcate anteriorly to supply the con- 
tiguous sides of the above said fingers. In the hand these branches 
are accompanied by the digital nerves, which they sometimes 
pierce. Near the root of the fingers each receives a communi- 
cating branch from the arteries of the deep arch; but the branch 
for the inner side of the little finger has its communicating branch 
about the middle of the hand. 


Termi- From the point of bifurcation the branches extend along the sides of 
pager the fingers, accompanied by the digital nerves, and on the last phalanx 
ables the vessels of opposite sides unite in an arch, from whose convexity 
offsets proceed to supply the papille of the tip of the finger, as well as 
the pulp beneath the nail. Lateral branches are also furnished to the 
finger and the sheath of the tendons ; and some small twigs are sup- 
plied to the phalangeal articulations from a small arterial arch on the 
bone, close behind each joint. 


Ulnar PALMAR Part or THE ULNAR Nerve. — The ulnar nerve 

the hand divides on the annular ligament or near it, into a superficial 
and a deep branch, which are distributed to one finger and a 
half, and to some of the muscles of the hand. 

Pash The deep branch accompanies the profunda artery to the 


deep and uscles, and will be subsequently dissected with that vessel. 
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The superficial branch furnishes an offset to the palmaris superfi- 
brevis muscle, and some filaments to the integument of the ~~ eh 
inner part of the hand, and then ends in two digital nerves 


for the supply of both sides of the little finger and half the 
next. 


The more internal nerve is undivided, like the corresponding The last 
artery. The other is directed to the cleft between the ring and to a 
little fingers, where it bifurcates for the supply of their Prned ola 
sides. In the palm of the hand this last branch is connected with a little 
a digital branch of the median nerve. Along the sides of the and ‘half 
fingers the digital branches have the same anatomy as those of the ri 
median nerve. 


ParmMaR Part or THE MepiaAn Nerve. — As soon as Median 
the median nerve has reached the palm of the hand beneath the hand 


the annular ligament, it becomes enlarged and somewhat muscles 
flattened, and is divided into two nearly equal parts. From fnsers. 
these divisions the digital nerves to the thumb and to the 
remaining two fingers and a half are derived. The more 
external of the two parts furnishes likewise a small mus- 
cular branch to the ball of the thumb. ‘The trunk of the 
nerve and its branches are covered in the hand by the palmar 


fascia; and they rest on the tendons of the flexor muscles. 


The branch to the muscles of the thumb supplies the outer half of Bpeach 


tot 
the short flexor, and ends in the abductor and opponens pollicis muscies. 
muscles. 


The digital nerves are five in number: three of them for the Digital 
nerves 

sides of the thumb and the radial side of the fore-finger, are un- are five, 
divided, and are furnished by the external division of the trunk of nippy 


the median ; the other two spring from the inner division of that thumb 


and two 
nerve, and are bifurcated to supply the opposed sides of the Singers, 
middle and fore, and the middle and ring fingers. half. 


The first two nerves belong to the thumb, one being on each side, and ele 
the most external communicates with branches of the radial nerve. ~ 
The third is directed to the radial side of the index finger, and gives a third, 
branch to the most external lumbrical muscle. The fourth furnishes a fourth, 
nerve to the second lumbrical muscle, and divides to supply the con- 
tiguous sides of the fore and middle fingers. The /ifth, like the fourth, fifth. 
is distributed by two branches to the opposed sides of the middle and 
ring fingers: it receives a branch of junction from the ulnar nerve. 

On the sides of the fingers the nerves are superficial to the arteries, Termi. 

pt 
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nation and reach to the last phalanx, where they end in filaments for the pulp 


on the — of the front of the finger, and for the skin beneath the nail. In their 


iene course forwards. the nerves supply chiefly tegumentary branches: one 

"of these is directed backwards by the side of the metacarpal phalanx, 

and after uniting with the digital nerve on the back of the finger, is 

continued to the dorsum of the last phalanx. j 

gy Dissection. — Cut through the ulnar artery below the origin of 
ion 0 


deep. _ the profunda branch, and having divided also the small superficial 
tendons. volar branch (of the radial), throw forwards the arch to the 
fingers. Divide next the ulnar and median nerves below the 
annular ligament, and turn them forwards. Finally, make a longi- 
tudinal incision through the centre of the annular ligament, with- 
out injuring the small muscles that arise from it, and turn the 
pieces of the ligament to the sides. The tendons of the flexor 
muscles can now be followed to their termination, and the sheaths 
of the fingers may be opened for the purpose of observing their 
insertion. & 
Tendons Tendons of the flexor sublimis.— Beneath the annular 
of super- ,. ons ° 
ficial ligament, the tendons of the flexor sublimis are superficial 
fexor to those of the deep flexor ; and the four tendons are nearly: 
on the same level, instead of being arranged in pairs as in 
in the the fore-arm. Crossing the palm of the hand, the tendons 
Inser. enter the sheaths of the fingers, and are inserted by two 
tion. processes into the margins of the middle phalanx, about the 
centre. When first entering the digital sheath, the tendon 
of the flexor sublimis conceals that of the flexor profundus ; 
Are slit but near the front of the first phalanx it is slit for the pas- 
deep Sage of the tendon of the latter muscle. 


flexor. 


Dissec- Dissection. — Cut through the flexor sublimis muscle above the 
"wrist, and throw its tendons towards the fingers. 


uo Tendons of the flecor profundus.—At the lower border of 
flexor the annular ligament the tendinous mass of the flexor pro- 
fundus is divided into four pieces; but in the fore-arm only 
one tendon (that of the fore-finger) is distinct from the rest. 
cross the From the ligament the four tendons are directed through 
the hand to the fingers. At the root of the finger each enters 
the digital sheath with a tendon of the flexor sublimis, and 
totheir having passed through that tendon, is inserted into the base 


juser- 


tin. of the last phalanx. 
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- In the hand the tendons of the deep flexor give attach- synovial 
ment to the small lumbrical muscles. Beneath the annular rounds’ 
ligament the tendons of the deep and superficial flexor are “"“""* 
surrounded by a large and loose synovial membrane, which 
projects upwards into ie sear Sere and downwards to the 

hand. — bn peg? tries peigort ih Po hecison } ; 

The LUMBRICALES MUSCLES are four sea ai slips Lumbri- 
that are connected with the tendons of the deep flexor. They aectea 
arise from the outer side of the ‘tendons, near the annular i ee 
ligament, and keeping on the same side of the tendons are aes 
inserted into an aponeurotic expansion on the dorsal aspect 
of the first or carpal phalanx. These muscles are concealed ae 
for the most part by the tendons and vessels that have been 
removed ; but they are subcutaneous between the processes of Differ- 
the palmar fascia. The outer two arise from single tendons, pore 
but each of the others is connected with two tendons. 

Tendon of the flexor pollicis longus. — Beneath the an- ty 
nular ligament this tendon is external to those of the flexor aoe oe 
profundus; it then turns outwards between the heads of the gee 
flexor brevis pollicis, and is inserted into the last phalanx is. Gane 
of the thumb. A separate synovial membrane surrounds 
it, and is prolonged into the sheath that binds it to the 
phalanges. 

Dissection. — After dividing the flexor profundus above the Dissec- 
wrist, throw it and the lun Bricalés muscles towards the fingers, rae end 
but preserve two small nerves that enter the two inner muscles. “ium? 
By the removal of the tendons the deep palmar arch of the radial *8er- 
artery and the interossei muscles come into view. The dissector 
is next to prepare the small muscles of the ball of the thumb and 
of the little finger. Some care is necessary in order to make a 
satisfactory separation of the different small muscles: those of the 
little finger are most easily dissected. 

Short muscles of the thumb. — These are four in number, Four. 
and are named from their action on the thumb. The most in tthe. 
superficial is the abductor pollicis; and beneath it is the nes 
opponens pollicis, which is fixed to the whole length of the viz. 
metacarpal bone. ‘To the inner side of the last is the short 
flexor; and the wide muscle coming from the second meta- 
carpal bone is the adductor of the thumb. 
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Abduc- 
tor. 


Attach- 
ments. 


Is the 
most su- 
perficial. 


Dissec- 
tion. 


Oppo- 
nens is 
fixed to 
the me- 
tacarpal 
bone, 
and is 
beneath 
former. 


Flexor 
brevis 


arises by 


wo 
heads, 


and is 
inserted 
by two 
heads. 


It is 
deep in 
the 
hand. 


Adduc- 
tor 
crosses 
from 
third 
metacar- 
pal bone, 


is by the 
side of 
the 
short 
flexor, 
and 

deep in 
the hand. 
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The ABDUCTOR POLLICIS is thin and narrow, and is super- 
ficial to the rest. It arises from the annular ligament and 
the os trapezium, and is inserted into the base of the first 
phalanx of the thumb, some fibres also joining the extensor 
tendon on the dorsum of the bone. The muscle is sub- 
cutaneous, and rests on the opponens pollicis. 


Dissection. —Cut through the abductor, and the opponens polli- 
cis will be seen. ‘To separate the opponens from the short flexor 
on the inner side, the student should begin near the farther end of 
the metacarpal bone, where there is usually a cellular interval. 


The OPPONENS POLLICIS arises from the annular ligament 
and the os trapezium, and is inserted into the whole length 
of the metacarpal bone of the thumb. This muscle is partly 
concealed by the preceding, though it is larger and projects on 
each side. Along its inner border is the flexor brevis pollicis. 

The FLEXOR BREVIS POLLICIS consists of two parts (inner 
and outer), and is the largest of the short muscles of the 
thumb. The outer part or head arises from the annular 


ligament and the ridge of the os trapezium ; whilst the znner 


head arises from the os trapezoides, and from the os mag- 
num and the base of the third metacarpal bone. The heads 
are soon blended in one mass that is inserted by two parts 
into the sides of the base of the first phalanx of the thumb,— 
the inner piece being united with the adductor, and the 
outer with the abductor pollicis. A sesamoid bone is con- 
nected with each lateral piece of insertion. The tendon 
of the long flexor lies on this muscle, occupying the in- 
terval between its processes of insertion; and the deep 
palmar arch comes from beneath it. 

The ADDUCTOR POLLICIS is pointed at the thumb, and 
wide at the opposite end. Its origin is fixed to the lower 
two thirds of the metacarpal bone of the middle finger, on the 
anterior aspect ; and its ¢nsertion is attached, with that of the 
short flexor, to the inner side of the first phalanx of the thumb. 
The cutaneous surface is in contact with the tendons of the 
flexor profundus and their lumbrical muscles; and the deep 
surface lies over (in this position) the abductor indicis in 
the first interosseous space, and on the second and third 
metacarpal bones and the intervening muscles. 
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Short muscles of the little finger.— There are commonly Two or 
two muscles in the ball of the little finger,—an abductor mated 
and an adductor. Sometimes there is a short flexor muscle sige 
between the other two. 

The ABDUCTOR MINIMI DIGITI is the most internal of the an abe 
short muscles. It arises from the pisiform bone and the 
tendon of the flexor carpi ulnaris, and is tmserted into the is the 
base of the first phalanx of the little finger, but an offset is ternal, 
sent to the extensor tendon on the back of the phalanx. 

The palmaris brevis partly conceals the muscle. 

The FLEXOR BREVIS MINIMI DIGITI appears to be only a Flexor | 
part of the abductor. Placed at the radial border of the often ab- 
preceding muscle, it takes origin from the unciform bone and 
the annular ligament, and is zmserted with the abductor into 
the first phalanx. It lies on the adductor, and near its origin Is on the 
it is separated from the abductor muscle by the deep branch side of 
of both the ulnar artery and nerve. ding. 

The appucTOR vel OPPONENS DIGITI MINIMI resembles Oppo- 
the opponens pollicis in being inserted all the length of the ee 
metacarpal bone. Its origin is attached to the unciform 
bone and the annular ligament, and the insertion is fixed iP axod 
into the anterior aspect of the metacarpal bone of the little tacarpal 
finger. It is partly overlaid by the preceding muscles; Is the 
and beneath it the deep branches of the ulnar artery and ea 


nerve pass. 


Dissection. — Detach the inner head of the flexor brevis pollicis Dissee- 
at its origin, and seek the radial artery which here enters the palm deep 
of the hand between the first two metacarpal bones. Clean the Be 
deep palmar arch, and dissect out at the same time the offsets of 
the deep branch of the ulnar nerve. <A fascia which covers the mee 
interossei muscles is to be removed after the dissector has observed muscles. 
its connection with the transverse ligament that unites the heads 
of the metacarpal bones. 

RapraL ARTERY IN THE Hanp. — The radial artery Radial 
enters the palm of the hand at the first interosseous space, pana 
between the heads of the abductor indicis muscle; and 
after furnishing one branch to the thumb and another to the 
index finger, turns across the hand towards its ulnar side, 
thus forming the deep palmar arch. 7 .e 

T 3 


278 DISSECTION OF THE UPPER LIMB. 


ia The deep palmar arch extends from the first interosseous 
arch Space to the base of the metacarpal bone of the little finger, 

where it joins the communicating (profunda) branch of the 
which Ulnar artery. In its course across the hand, the radial 
cael artery forms the arch, whose convexity is directed forwards, 
bones and whose position is nearer the carpal bones, and more pos- 

terior than that of the superficial arch. Having a deep 

position in the hand, the arch lies on the metacarpal bones 
and be- and the interossel muscles ; but is covered by the long flexor 
al mus. tendons, and in part by the inner head of the flexor brevis 


Branch- pollicis. The branches of the deep palmar arch are the 


es of the : 
arch. following : — 


Recur- a. Recurrent branches pass from the concavity of the arch to the 
mem front of the carpus, supplying the bones, and anastomosing with the 
Perfo- other carpal arteries. 5. Three perforating arteries pierce the 
rating interossei muscles to anastomose with the interosseous arteries on 
Inter- the back of the hand. c. Usually there are three palmar inter- 
eee" osseous arteries, which occupy the three inner spaces between the 
metacarpal bones, and terminate by joining the digital branches of 
the superficial palmar arch at the clefts of the fingers: these 
branches supply the interosseous muscles, and vary much in their 
size and distribution. 
Other Branches of the radial artery. — As soon as the radial 


of radial. artery enters the hand, it gives off the large artery of the 
thumb, and the digital branch of the index finger. 


Digital The large artery of the thumb (art. princeps pollicis) runs along 
orthe the metacarpal bone of the thumb between the abductor indicis 
thumb. and the flexor brevis pollicis, to reach the interval between. the 
processes of insertion of the last muscle. Here the artery divides 
into the two collateral digital branches of the thumb, which unite 
in an arch on the last phalanx, as in the fingers. The distribution 


of these is the same as that of the arteries of the superficial arch. 
Digital The digital branch of the index finger (art. radialis indicis) is 


aie directed over the abductor indicis, and beneath the short flexor 
finger. and the adductor pollicis to the radial side of the fore-finger. At 
the lower border of the abductor indicis this branch is connected 
by an offset with the superficial arch ; and at the end of the finger 
it unites with the digital branch furnished to the opposite side by 


the ulnar artery. 
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The deep branch of the ulnar nerve in the hand accom- Deep 
‘panies the deep palmar arch of the radial artery as far as of of ulnag 
the muscles of the thumb, and terminates in branches to” 
‘the adductor pollicis, the inner head of the short flexor, and 


‘the abductor indicis. 


Branches. — Near its origin the nerve furnishes branches to the Muscu- 
muscles of the little finger. In the palm it gives a branch to each per 
palmar and dorsal interosseous muscle of the three inner spaces ; 
and the branches of the inner two palmar interossei supply twigs 


‘to the inner two lumbrical muscles. 


The transverse metacarpal ligament connects together the Liga- 


: ent of 
heads of the metacarpal bones. Its cutaneous surface is heads of 


hollowed where the flexor tendons cross it; and beneath it ral 
the interossei_ muscles pass to their insertion. To the pos- ba z+ 
terior border is united the fascia that covers the interossei 
muscles. This ligament should be taken away to see the 
interossei muscles. | 


The INTEROSSEI MUSCLES are so named from their posi- Seven 
inter- 
tion between the metacarpal bones, and are seven in number. ossei 


Two muscles occupy each space, except the first, in which — dts 
there is only one, and they are inserted into the first phalanx — 

of each finger. All these small muscles are evident in the Bheided 
palm of the hand, but some project more than the others, ange 
giving rise to the distinction of palmar and dorsal in- sal. 
terossei. 


The palmar muscles are three in number, and are smaller than Number 
the dorsal set, although they project most into the palm. Undi- 2}¢ or 
vided at the posterior part, they arise from the palmar surface of ?4!™2 
the metacarpal bones of the fingers on which they act, viz. those of 
the fore, ring, and little fingers. The dorsal interossei extend far- and dor. 
ther back than the palmar set, and arise by a double head from ge 
the lateral surfaces of the two metacarpal bones, between which 
they lie. The dorsal muscles are thus allotted to the fingers : two 
belong to the middle finger, one to the fore, and one to the ring 
finger. The first muscle of this set is noticed separately below, 
under the name abductor indicis. 

Both sets of muscles have a similar termination. Thus the Com- 
fibres end in a tendon which is inserted into the side of the first site 
or carpal phalanx, and sends an expansion to join the aponeurotic piso 
covering of that phalanx. But the side of the phalanx to which 
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Special each muscle is directed, will be remembered by a reference to its 
per ae action. Thus the palmar set draw towards the middle finger the 
muscle. other three fingers, and are so attached as to produce that result. 
But the dorsal set abduct the fore and ring fingers from the middle 
finger ; and the two muscles that are connected with the middle 
finger will carry this to the right and left of a line passing through 
its centre. 
eirsh, The abductor indies, or the first dorsal interosseous muscle, 
interos- arises from the whole of the metacarpal bone of the index 
finger, and from half that of the thumb ; and is inserted into 
isa large the radial side of the first phalanx of the fore-finger. By 
muscle the palmar surface the muscle is in contact with the ad- 
ductor and flexor brevis pollicis ; and by the opposite sur- 
Peed by 2ace it is subcutaneous. The radial artery perforates it to 


radial 
artery, eXter the palm. 


ences Dissection.—Take away the small muscles of the thumb and 
little finger from the annular ligament, and trace the attachments 
of the ligament to the carpal bones on each side. Afterwards put 
together the ends of the cut ligament. 


Fated The anterior annular ligament is a firm ligamentous 
offront band that arches over the flexor tendons of the fingers. It 
is attached externally to the front of the os seaphoides and 
the ridge of the os trapezium, and internally to the unciform 
and pisiform bones. By its upper border it is connected 
with the aponeurosis of the fore-arm, and by its lower border 
with the palmar fascia. On the cutaneous surface lie the 


palmaris longus and the ulnar artery and nerve. 


Dissee- __ Dissection. — Next follow the tendon of the flexor carpi radialis 
to its insertion, and dissect out more fully the attachment of the 
biceps and brachialis anticus muscles to the bones of the fore-arm. 

Insertion The tendon of the flexor carpi radialis, in passing from 

don of the fore-arm to the hand, lies in the groove in the os 

carpi trapezium, between the attachments of the annular ligament. 
Here it is bound down by a fibrous sheath, which continues 
to its ¢msertion into the base of the metacarpal bone of the 
index finger. 

Insertion ‘The insertion of the brachialis anticus takes place by a 


f bra- i ‘ i t 
cbialis broad, thick tendon into the anterior part of the coronoid 
anticus. © =" : ; 
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process of the ulna. If the muscle is cut across, its origin 
from the articulation of the elbow will come into view. 

Insertion of the biceps. —'The tendon of the biceps is Insers 
inserted behind the tubercle of the radius, and a bursa is ee 
found between it andthe bone. Near its attachment the tendon. 
tendon changes the direction of its surfaces; the anterior 
surface becoming external, and vice versd. The supinator 


brevis muscle partly surrounds the insertion. 


Section VI. 
THE BACK OF THE FORE-ARM. 


Dissection. —'Turn over the limb, and place a small block be- Take 
neath the wrist. Remove the fascia and the cutaneous nerves and ney 
vessels from the muscles of the fore-arm, and from the tendons on re nipe” 
the back of the hand; but leave untouched a thickened band of {h,. 
fascia (posterior annular ligament) opposite the carpus. If the 
integument has not been taken from the fingers, let the dissector 
proceed to remove it, in order that the tendons may be traced to 

the ends of the fingers. The several muscles should be separated 

from one another at their origin, especially the radial extensors of 

the wrist. 

The posterior annular ligament consists of the aponeu- ania 
rosis of the fore-arm, which is thickened by the addition of behind 
some transverse fibres opposite the lower ends of the bones wrist. 
of the fore-arm. This ligamentous band is connected at the 
outer part to the radius, and at the inner to the pisiform 
bone. It confines the extensor tendons, and sends down- 
wards processes which are fixed to the bones, forming 
sheaths for those tendons. 

Muscles of the back of the fore-arm.— Here the muscles Two 
are arranged in a superficial and deep layer, like those of pain 
the front of the fore-arm. The superficial layer is com- superf- 
posed of seven muscles, which arise mostly by a common ae 
tendon from the outer condyle of the humerus, and have-the viz. 4 
undermentioned position one to another. Proceeding from 
without inwards, the student will find successively the long 


supinator, two radial extensors of the wrist (long and short), 
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the common extensor of the fingers, the extensor of the 
little finger, and lastly the ulnar extensor of the wrist. One 
other small muscle near the elbow is the anconeus. 
Supi- The sUPINATOR RADII LONGUS is contained partly in the 
longus. arm and partly in the fore-arm, and limits on the outer side 
arises. the hollow in front of the elbow. The muscle arises from 
humerus the outer part of the humerus along two thirds of the line 
leading to the outer condyle, and from the front of the ex- 
ternal intermuscular septum. The fleshy fibres end in a 
tendon above the middle of the fore-arm, by means of which 
and isin- the muscle is inserted into the base of the styloid process of 
into the radius. In the arm the margins of the supinator are 
directed forwards and backwards, but in the fore-arm the 
muscle is flattened over the others, and its edges have an 


Is super. opposite direction. Near its insertion the supinator is 
cial,an 


formes crossed by two extensors of the thumb. Along its inner 
art Oo e . 

hollow border, below the elbow, is the radial artery; and above the 
in fron 


pee joint it is in contact with the brachialis anticus. Beneath 
elbow. 2 . > 
this muscle are found the extensors of the wrist, the radial 
nerve, and the radius. 


Exten. 4 The EXTENSOR CARPI RADIALIS LONGIOR arises from the 
sor carpi ° : : 

longus) lower third of the outer condyloid ridge of the humerus, 
is nearly ° ° 

as long” and from the front of the contiguous intermuscular septum. 
as the 


ees The muscle descends on the short radial extensor; and its 
tendon passes beneath the extensors of the thumb, and 
Inser- through the annular ligament, to be inserted into the base of 
"10a. the metacarpal bone of the index finger. Along its outer 
border is the radial nerve. 
Exten- The EXTENSOR CARPI RADIALIS BREVIOR arises from the 
brevis. outer condyle of the humerus by a tendon common to it and 
tained in the three following muscles, viz. the common extensor of 
arm. the fingers, the extensor of the little finger, and the ulnar 
extensor of the wrist: it also takes origin from aponeu- 
roses on its under and inner sides. The tendon of the 
muscle is closely connected with the preceding, and after 
passing with it through the same compartment of the an- 


inser. nular ligament, is inserted into the base of the metacarpal 


LD CL ti ° s 
aS into me bone of. the middle finger. Concealed, by the two preceding 
an tacarpa 


4 


_/..--\vone, muscles, this extensor rests on the radius and on some of 


\ 
v\ 


te 
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the muscles attached to it; that is to say, on the supinator Has a 
brevis, the pronator teres, and the extensor ossis metacarpi ore 
pollicis. Along the inner side is the common extensor of three 
the eR i ,and the extensors of the thumb come between rece 
the two 

The EXTENSOR COMMUNIS DIGITORUM is single at its origin, Common 
but is divided inferiorly into four tendons. It arises from muscle. 
the common tendon, from aponeurotic septa between it and Priginin 
the muscles around, and from the aponeurosis of the fore- **™: 
arm. Near the lower part of the fore-arm the muscle ends 
in three tendons, which pass through a compartment of the 
annular ligament with the indicator muscle. Escaping from 
the ligament, the most internal tendon divides into two, and 
all four are directed along the back of the hand, to their 
insertion into the two last phalanges of the fingers. 

On the back of the fingers the tendons have the following Inears 
disposition : — Opposite. the metacarpo-phalangeal articula- the ten- 
tion each tendon sends down lateral bands to join the cap- into the 
sule; and on the dorsum of the first phalanx it forms an !anges. 
expansion with the tendons of the lumbricales and inter- 
ossei muscles. At the anterior part of the first phalanx this 
tendinous expansion is divided into three parts: the central 
one is fixed into the base of the second phalanx, whilst the 
lateral pieces unite at the front of the second phalanx, and 
are inserted into the last. On the fore and little fingers the 
expansion is joined by their special tendons. 


This muscle is placed between the extensors of the wrist fone 
1ons 0 


hs A 


s 


and, little finger, and conceals the deep extensors. The tendon the mus- 


of the ring finger is united by an oblique band with each 
collateral tendon, so as to prevent the raising of that finger 
if the other fingers are closed. 

The EXTENSOR MINIMI DIGITI is the most slender muscle on Exten- 
the back of the fore-arm, and appears to be but a part of lates 
the common extensor. Its origin is in common with that of common 
the extensor communis, but it passes through a distinct °"8™ 
sheath of the annular ligament ; and its tendon, which is split 
into two directly afterwards, ends by joining the common ten- and ter- 


dinous expansion on the first phalanx of the little finger. _ tion. 
The EXTENSOR CARPI ULNARIS MUSCLE arises from the Exten. 


284 DISSECTION OF THE UPPER LIMB. 


sor carpi common tendon, from the posterior border of the ulna below 
ulnaris, 


the anconeus muscle (about the middle third), and from the 
Origin. aponeurosis of the fore-arm. The tendon of the muscle be- 
comes free from fleshy fibres near the annular ligament, and 
passes through a separate sheath in that structure to be 
Inser- inserted into the base of the metacarpal bone of the little 


Isthe finger. Beneath this extensor is the deep layer of muscles 


ternal With part of the ulna. On the outer side is the extensor of 


muscle. the little finger. 
Anco. The ANcOoNEUs is a small triangular muscle near the 
adi.  Clbow joint, which arises from the outer condyle of the 
a humerus by a tendon distinct from and posterior to the 
common tendon of origin of the other muscles. From this 
padi origin the fibres diverge to their insertion into the olecranon, 
and into the impression near it on the posterior surface of 
is close the ulna. The upper fibres are contiguous to the lowest of 
triceps. the triceps muscle ; and beneath the anconeus are the supi- 
nator brevis muscle and the recurrent interosseous vessels. 


Dissec- Dissection. — Detach the extensor communis, extensor ‘minimi 
10n Oo evel, «6 ° . ° ee 

deep _ digiti, and extensor carpi ulnaris from their origin, and turn them 
layer of : > ° 

muscles aside. Small branches of the posterior interosseous nerve and 


artery, which will be seen entering the muscles, may be divided: 
Take away the cellular membrane from the muscles and from the 
andin- ramifications of the posterior interosseous artery and nerve. A 
‘cous Slender part of the nerve, that sinks beneath one muscle (extensor 
yee’ of the second phalanx of the thumb), about the middle of the 
nerve. fore-arm, should be taken care of. The separation between the 
small muscles of the thumb, especially between the two highest, is 
not always very distinct. 


Five Deep layer of muscles.—In this layer there are five 
musc!es 


ave small muscles, viz. one supinator of the fore-arm and four 
layer, special extensor muscles of the thumb and fore-finger. The 
highest muscle, that partly surrounds the upper end of the 
radius, is the supinator brevis. Below this are three exten- 
sors of the thumb in the following order—one of the meta- 
carpal bone, one of the first, and one of the second phalanx. 


On the ulna the indicator muscle is placed. 


Exten- The EXTENSOR OSSIS METACARPI POLLICIS is the largest of 


sor me- 


tacarpi the extensor muscles of the thumb, and is sometimes united 
pollicis 
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with the supinator brevis. It arises from the posterior nasa 
surfaces of the radius and ulna, for about three inches below bes 
the supinator, and from the intervening interosseous mem- a 
brane. The tendon of the muscle is directed outwards over 

the radial extensors of the wrist, and through the outer 
compartment in the annular ligament, to be inserted into Inser- 
the base of the metacarpal bone of the thumb. The muscle * 

is at first concealed by the common extensor of the fingers ; 

but it becomes cutaneous between the last muscle and the The 
extensors of the wrist, about two,inches above the end of afr ¥ 
the radius. Opposite the carpus aha radial artery winds ei. 
backwards beneath its tendon. Between the contiguous pba 
borders of this muscle and the supinator brevis, the posterior "“" 
interosseous artery appears. 

The EXTENSOR PRIMI INTERNODII POLLICIs is the smallest Fxten- 
muscle of the deep layer, and its tendon is closely connected frst pha. 
with that of the preceding extensor. Its ortgin is about an thumb 
inch in extent on the radius and the interosseous membrane, Work 
close below the attachment of the preceding muscle. Its Oe 
fibres end in a tendon which passes with the extensor of the del ae 
metacarpal bone through the same space in the annular 
ligament, and is inserted into the carpal end of the first Inser- 

tion into 
phalanx of the thumb. With respect to surrounding parts, the 
this muscle has the same connections as the previous one. 

The EXTENSOR SECUNDI INTERNODII POLLICIS arises from Exten- 

sor of 
the ulna, its middle third, and from the interosseous mem- second 

phalanx 
brane. Its tendon of insertion, after passing through a lies alone 
sheath in the annular ligament distinct from that of the exis 
other two extensor muscles, is directed along the dorsum of ment. 
the thumb to be fixed to the base of the last phalanx. It is Inser- 
covered by the same muscles as the other two extensors of 
the thumb, but it becomes superficial nearer the lower end 1s 1ower 
of the radius. Below the annular ligament its tendon teed 
crosses the radial artery, and the tendons of the extensors of "’'Y™ 
the wrist. 

The EXTENSOR INDICIs (indicator muscle) arises from the Indi- 
middle part of thé ulna, and slightly from the lower part of muscle. 
the interosseous membrane. Near the annular ligament Origin. 


the tendon becomes free from muscular fibres, and passing It is ap- 
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through the ligament with the common extensor of the 
fingers, is applied to the external tendon of that muscle, 
and becomes blended with it in the expansion on the first 
phalanx of the fore-finger. Until this muscle has passed 
the ligament it is covered by the superficial layer, but after- 
wards it is subfascial. 


Dissection. — For the complete display of the supinator brevis, 
it will be necessary to detach the anconeus from the external con- 
dyle of the humerus, and to cut through the supinator longus and 
the radial extensors of the wrist. Afterwards, the student is to 
follow forwards its fibres to their insertion into the radius, and to 
remove that part of the origin of the flexor profundus digitorum, 
which lies on the outer side of the insertion of the brachialis 
anticus. 


The SUPINATOR BREVIS arises from the orbicular liga- 
ment of the radius and from the external lateral ligament 
of the elbow joint; from a depression below the small sig- 
moid cavity of the ulna, and from the external margin of the 
last bone for about two inches. From this origin the fibres 
pass outwards, and are inserted into the upper third of the 
radius, as far forwards as the tubercle and the oblique line 
on it. This supinator is altogether concealed at the pos- 
terior and external aspects of the limb by the muscles of the 
superficial layer, and anteriorly the radial artery and nerve 
lie over it. The lower border is contiguous to the exten- 
sor ossis metacarpi pollicis, only the posterior interosseous 
artery intervening. Through the substance of the muscle 
the posterior interosseous nerve winds to the back of the 
limb. 

The posterior interosseous artery is an offset from the 
common interosseous artery (p. 265.), and reaches the back 
of the fore-arm above the interosseous ligament. Passing 
between the contiguous borders of the supinator brevis and 
extensor ossis metacarpi, the artery descends between the 
superficial and deep layer of muscles nearly to the wrist, 
where it ends by anastomosing with the carpal and ante- 
rior interosseous arteries. It furnishes many muscular 
offsets, and the following recurrent branch : — 
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The recurrent branch springs from the artery near its commence- Its re- 
ment, and ascends through some fibres of the supinator, but be- branch? 
neath the anconeus, to supply the elbow joint, and to anastomose 
with a long branch of the superior profunda artery in the last 
named muscle. 

The posterior interosseous nerve takes its origin from Interos- 
the musculo-spiral trunk in front of the outer condyle of nerve. 
the humerus, and winds backwards through the fibres of the 
supinator brevis. Escaped from the supinator, the nerve Position 
is placed between the superficial and deep layers of the es” 
muscles as far as the middle of the fore-arm. Much reduced 
in size at this spot, it sinks beneath the extensor of the 
second phalanx of the thumb, and runs on the interosseous 


membrane to the back of the carpus. Finally, the nerve termi. 


enlarges beneath the tendons of the extensor communis bain ' 


digitorum, and terminates in filaments to the ligaments and dada 


the articulations of the carpus. 


Muscular branches. — This nerve furnishes branches to all the Its mus- 
muscles of the deep layer; and to those of the superficial layer, sets. re 


except the anconeus, the supinator longus, and the extensor carpi 
radialis longior. 


RapraL ARTERY AT THE Wrist. — At the wrist the Radial 
. ° e arter n 
radial artery winds below the end of the radius to the back back of 
wrist, 


of the carpus, and enters the palm of the hand at the first 
interosseous space, between the heads of origin of the first 
dorsal interosseous muscle. At first the vessel lies deeply connec- 


on the external lateral ligament of the wrist joint, and is ci 


beneath the extensor tendons of the metacarpal bone and Frouna. 
first phalanx of the thumb; but afterwards it is more 
superficial, and is crossed by the tendon of the extensor of 
the second phalanx of the thumb. Offsets of the external 
cutaneous nerve twine around the artery. Its branches are Branch- 


° ° ° : es are 
numerous, but inconsiderable in size. small. 


a. The dorsal carpal branch passes transversely beneath the To back 
extensor tendons, and forms an arch with the corresponding offset pedir 
of the ulnar artery. From this arch branches descend to the third 
and fourth interosseous spaces, constituting the dorsal interosseous 


arteries. 


gt ete. FS «. 
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Meta- b. The metacarpal or first dorsal interosseous branch reaches the 

ae oe space between the second and third metacarpal bones, and anas- 
tomoses, like the corresponding arteries of the other spaces, with a 
perforating branch of the deep palmar arch. Finally, it is con- 
tinued to the cleft of the fingers, where it ends by joining the 
digital artery of the superficial palmar arch, and giving small 
dorsal branches to the index and middle fingers. 

motel. Two small dorsal arteries of the thumb arise opposite the me- 

ofthe tacarpal bone of the thumb, along which they extend, one on each 

thumb border, to be distributed on its posterior aspect. 

a fore- d. The dorsal branch of the index finger is distributed on the 
radial edge of the metacarpal bone of the finger. 


Sheaths The different compartments of the annular ligament may 
of the 


isa" now be more completely examined by dividing the sheaths 


mentare of the ligament over the different tendons passing beneath. 
There are six different spaces, which are lubricated by 
Position synovial membranes. ‘The most external one lodges the 


without two first extensors of the thumb ; the next is a large hollow 
for the two radial extensors of the wrist; and a very small 
space for the extensor of the second phalanx of the thumb 
follows on the ulnar side. Still to the inner side is the 
common sheath for the extensor of the fingers and that of 
the fore-finger ; but there is a separate internal compartment 
for the extensor of the little finger. And internal to all is 
Bones the space for the extensor carpi ulnaris. The last muscle 
rine. grooves the ulna, but all the others lie in hollows in the 


tendons. s 2 ‘ 
radius in the order mentioned above. 


Tosee Dissection. —If the supinator brevis is divided by a vertical 
supina- . .. : c ; ° 
tor bre- incision, and raised from the radius, its attachment will be better 


vis, 
seen, 


ge Cut through the tendons of the extensor of the fingers and indi- 

nerve, Cator muscle at the wrist, and follow the posterior interosseous 
nerve, as well as the offsets from its gangliform enlargement. 

and in-___ Clean also the dorsal aspect of the posterior interossei muscles 

muscles. Of the hand, and observe their double origin, and their central 
tendon of insertion into the side, and on the dorsum of the pha- 
langes. The posterior perforating arteries appear between the 


heads of origin of these muscles. 
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Section VII. 


LIGAMENTS OF THE ELBOW, WRIST, AND HAND. 


For the examination of the remaining articulations of the 
limb, the student should moisten the ligaments that have 
become dry. 

Dissection. —'To make the necessary dissection of the ligaments Dissec- 
of the elbow joint, take away the brachialis anticus from the front the 7 
of the joint, and the triceps from the back of it; detach also the jop0” 
muscles from the outer and inner condyles, as well as the supinator 
brevis and flexor profundus. By means of a little cleaning, the 
four ligaments — anterior, posterior, and two lateral — will come 
into view. Afterwards the muscles may be removed from the 
interosseous membrane of the fore-arm, both on the anterior and 
posterior aspects. 


> 


Tue E.sow Jor. —In this articulation the lower end of Bones 
. : . forming 
the humerus is received into the hollow of the ulna, so as to the 
. . Be 3 elbow 
constitute a hinge-joint; and the upper end of the radius joint. 
likewise forms a part of the joint. Where the bones touch, Theliga- 
the surfaces are covered with cartilage, and their articular ee 
ends are kept in place by the following ligaments : — 
The external lateral ligament is a roundish fasciculus, External 
which is attached by its upper end to the outer condyle of 
_ the humerus, and by its lower end to the orbicular ligament 
around the head of the radius. A few of the posterior fibres 
pass backwards to the upper part of the external margin of 
the ulna. 
The internal lateral ligament is triangular in shape: it is mternal 
: . ° ; lateral 
pointed at its upper end, and is connected to the inner is wide. 
condyle of the humerus. The fibres diverge as they descend, 
and are inserted thus:—The anterior ones, which are the Inferior 
J ach- 
strongest, are fixed to the inner edge of the coronoid pro- ments. 
cess; the posterior are attached to the inner side of the 
olecranon; whilst the middle fibres join a transverse liga- 
mentous band between the olecranon and the coronoid pro- 
cess. ‘The ulnar nerve is in contact with this ligament; 


U 


A notch ; 


ey ee 


oS 
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on inner and some vessels enter the joint by an aperture beneath the 

the joint. transverse band. 

Anterior The anterior ligament is very thin, and its fibres are 

ligament . ears : ° 

isthin. separated by intervals containing fat. By its upper margin 
the ligament is inserted into the front of the humerus, and 
by its lower margin into the anterior part of the coronoid 
process and the orbicular ligament. The brachialis anticus 
muscle arises from the ligament, and conceals it. 

Postes The posterior ligament is thinner than the anterior, and is 


ment is completely covered by the triceps muscle. Superiorly it is 
attached to the humerus above the fossa for the olecranon, 
and inferiorly it is inserted into the olecranon. Some fibres 
are transverse between the margins of the fossa before 


mentioned. 


Helge Dissection. — Open the joint by an incision across the front, near 
the humerus, and disarticulate the bones, in order that the 
synovial membrane, and the form of the articular surfaces, may be 
seen. 

synovial The synovial membrane covers the articular ends of the 

brane. bones, and can be traced from one to another along the 
inner surface of the connecting ligaments. It projects be- 
tween the head of the radius and the orbicular ligament, 
and between the head of that bone and the small sigmoid 
cavity. 

Lower Articular surfaces of the bones. —'The humerus presents 


end of 


Bie n- inferiorly two distinct articular surfaces for the bones of the 


One sur. fore-arm. ‘The one for the radius is on the outer side, and 
fas consists of a rounded eminence on the front of the bone, 
which is covered with cartilage only on the anterior aspect: 
between it and the surface that corresponds to the ulna 
another is a slight hollow. The surface in contact with the ulna is 
for the eetit. 3 . > 
una; limited internally and externally by a prominent ridge, and 
is hollowed out in the centre like a pulley (trochlea): the 
external ridge corresponds to the interval between the heads 
Blfo ish of the radius and ulna. On the front of the humerus, above 
process, the articular surface, is a depression that receives the 
and ole- coronoid process during flexure of the joint; and on the 
ee posterior aspect is a large fossa for the reception of the ole- 


cranon in extension of the fore-arm. 
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—_ 


On the end of the ulna there is a large excavation (sig- Ena of 
moid cavity), which is narrow in the centre, but expanded in 
front and behind. A slightly raised line extends from front 
to back across the cavity, and is received into the hollow of 
the trochlea of the humerus. 

The end of the radius presents a circular depression, with End of 
a raised margin; and when it touches the humerus during renia 
the bent state of the joint, the hollow receives the eminence, 
and the rim fits into the depression of that bone. 


Union OF THE Rapius AnD Uxna. — The radius is con- Radius 
nected with the ulna, both at the upper and lower ends, by io anal 
means of distinct ligaments and a synovial membrane; and 
the shafts of the bones are also united by an interosseous 
ligament. 

Upper radio-ulnar articulation. — Here the head of the Atte 
radius is received into the small sigmoid cavity of the ulna, end by 
and is kept in place by the following ligamentous band. 

The annular or orbicular ligament is a strong fasciculus orvicu- 
of fibres, about a quarter of an inch wide, which is placed eae 
over the prominence of the head of the radius, and is 
attached to the anterior and posterior edges of the small 
sigmoid cavity of the ulna. Its upper border is connected around 
with the ligaments of the elbow joint, and the lower is ap- at tas 
plied to the neck of the radius. The radius moves freely in an 
the socket formed by the ligament and the cavity of the ulna. 

The synovial membrane is but a prolongation of that and sy- : 
lining the elbow joint; it projects between the neck of the pra 
radius and the lower margin of the annular ligament. bans, 

The interosseous membrane is a thin aponeurotic layer, Radius is 


which is attached to the contiguous margins of the radius tne" ” 


middle 
and ulna, so as to form a septum between the muscles on the by inter- 


front and back of the fore-arm. Superiorly the membrane mem- 
is wanting for a short space, and through the interval the ™"” 
posterior interosseous vessels pass backwards. Some small This ia 
apertures exist in it for the passage of vessels; and_ the above. 
‘largest of these is about two inches from the lower margin, 
through which the anterior interosseous artery turns to the 

back of the wrist. The membrane gives attachment to the 

U2 


the ulna. 
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deep muscles. Most of its fibres are directed obliquely in- 
wards towards the ulna, though a few on the posterior surface 
have an opposite direction. 

byround The round ligament is a slender band above the inter- 

ment. osseous membrane, whose fibres have a direction opposite to 
those of the membrane. By one end it is fixed to the front 
of the coronoid process, and by the other it is inserted into 
the radius below the tubercle. This ligament divides the 
space above the interosseous membrane into two parts. 

The The lower radio-ulnar articulation cannot be seen till after 

ower 


end the examination of the wrist joint. 
after. 


rege Dissection. —To see the ligaments of the wrist joint, remove the 
tendons and the annular ligament from both its front and back. 
Then clean away carefully the cellular membrane and the small 
vessels from the surface of the ligaments. 

Bones Tue Wrist Jomvt. — The lower end of the radius and 

forming : POM. 

wrist the first row of the carpal bones enter into the wrist joint ; 
and four ligaments maintain the bones in contact, viz. anterior 

es and posterior, and two lateral. The ulna is shut out from 
this articulation by means of a piece of cartilage. 

4 aekps The external lateral ligament is a short band that inter- 
venes between the styloid process of the radius and the upper 
part of the scaphoid bone. 

internal The internal lateral ligament is smaller than the external, 

’ but is longer than it. It is attached by one end to the sty- 
loid process of the ulna, and by the other to the rough, 
upper part of the cuneiform bone. Some of the anterior 
fibres are continued to the pisiform bone. 

anterior = Lhe anterior ligament takes origin from the ends of the 


and ° Bal te . : 
radius and ulna, and is inserted into the anterior aspect of 
the first row of carpal bones, except the os pisiforme. 
spate The posterior ligament is membranous, like the anterior, 
rior liga- 


ment. and its fibres are directed downwards and inwards. Supe- 

riorly it is attached to the lower ends of the radius and ulna, 

' and inferiorly it is fixed after the manner of the anterior 

ligament, to the first row of carpal bones, on their posterior 
aspect. 


i ut 
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Dissection. — Open the articulation by a transverse incision Dissec- 
through the posterior ligament near the bones of the carpus. vee 


Articular surfaces.—The end of the radius and the fibro- Burfocs 
cartilage uniting it with the ulna form an arch for the re- dius. 
ception of the carpal bones; and the surface of the radius 
is divided by a prominent line into an external triangular, 
and an internal square impression. The three bones of of first 
the first carpal row constitute a convex eminence, which is pa he 
received into the hollow before mentioned; the scaphoid vad 
bone corresponding to the external mark of the radius, the 
semilunar bone to its square impression, and the cuneiform 
bone touching the triangular fibro-cartilage. : 

The synovial membrane covers the surface of the radius Syoaria! 
and the fibro-cartilage, and is reflected along the ligaments 
to the bones of the carpus. ‘This membrane sometimes joins 
that lining the lower radio-ulnar articulation, by means of an 
aperture in the fibro-cartilage separating the two. 


LoweER RApI0O-ULNAR ARTICULATION. — In this aaa Lower 


ends of 
tion the convexity of the end of the ulna is received into a radius 


concavity on the radius; an arrangement just the opposite joined by 
to that which exists between the upper ends of the bones. 

The chief bond of union between the bones is a strong fibro- 
cartilage; but a kind of capsule, consisting of scattered capsule. 
fibres, surrounds loosely the end of the ulna. 

The triangular fibro-cartilage is placed transversely be- triav- 
neath the end of the ulna, and is thickest at its margins and Shove 
apex. Jy its base the cartilage is fixed to the ridge which iage- 
separates the carpal from the ulnar articulating pariace of Attach- 
the radius; and by its apex, to the depression at the root yer 
of the styloid process of the ulna. Its margins are united and con- 
with the contiguous anterior and posterior ligaments of the a Ae 
wrist joint; and its surfaces are covered by two distinct 
synovial membranes, viz. those of the wrist and lower 
radio-ulnar articulation. Occasionally it is perforated by 
an aperture. 

The synovial membrane (membrana sacciformis) covers synovia 

U3 
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mem- the upper surface of the triangular cartilage, and the part 
of the ulna in contact with it, and ascends between the radius 
and the ulna, covering their articular surfaces. This mem- 
brane is very loose, from which circumstance it has received 
its name. 


Dissec- Dissection. — To see the articulations of the carpal bones, take 

Hon. away all the tendons from the hand, and clean carefully the surface 
of the connecting ligamentous bands. ‘To the pisiform bone there 
are distinct ligaments. At the same time, the ligamentous bands 
uniting the metacarpal with the carpal bones, and with one an- 
other, should be dissected. 


Bones UNION OF THE CARPAL BonEs.—The several bones of the 


are _ ? . 
joined carpus are united into two rows by dorsal, palmar, and inter- 


into two 

rows. Qsseous bands; and the two rows are connected together by 
separate ligaments. 

How Bones of the first row. — The os semilunare is united 

pee Lo the contiguous bones, viz. the scaphoid and cuneiform, 
by a dorsal and a palmar transverse band, as well as by a 

tia strong interosseous ligament to each. The pisiform bone is 

a articulated to the front of the umeiform bone by a dis- 

bone. tinct capsule and a synovial membrane ; and it has further 
two special ligaments,— one being attached to the process of 
the unciform bone, and the other to the base of the fifth 
metacarpal bone. 

Ber eed be bones of the second row are connected together in the 

like first. same way as those of the first row, viz. by a dorsal and a 
palmar band of fibres from one bone to another. Between 
the os magnum and the bone on each side (unciform and 
trapezoid) is an ¢nterosseous ligament. 

Thetwo One row with another. — The two rows of carpal bones 

joined by are connected by an anterior and posterior, and two lateral 
ligaments. 

anterior, The anterior ligament consists of irregular fibres, and 
intervenes between the two rows on the palmar aspect. The 

poste. posterior ligament, which is stronger, and the greater num- 

“Der of whose fibres are transverse, has a corresponding 


and attachment on the dorsal aspect of the bones. Of the lateral 


{$6 


ea 


Lies 
F RAL 


LIGAMENTS OF THE HAND. 295 


ligaments, the external is the strongest, and extends between Lateral 
the os trapezium and the scaphoid bone, whilst the internal monte, 
ligament passes between the cuneiform and unciform bones. 


Dissection.—Divide the lateral and posterior ligaments, and Dissec-’ 
. tion. 
separate one row of bones from another, to see the articular 
surfaces. 


Articular surfaces.— The first row of carpal bones forms Surface 
of each 
an arch, whose hollow is turned towards the other row. In row in 
ntact. 
the second row, the bones present a condyloid projection, 
which is received into the arch before mentioned. 
One synovial membrane serves for the articular surfaces One sy. 


novia 


of all the carpal bones, except that of the pisiform, with seins 
rane for 


the unciform bone. Lining the articular surfaces of the allthe 
joint between the two rows of carpal bones, the membrane bates, 
sends upwards and downwards prolongations between the 
individual bones. The offsets upwards are two, and some- 
times they open into the synovial membrane of the wrist 
joint ; but the offsets in the opposite direction are three, and and four 
are continued to the articulations between the four inner meta 
metacarpal and the carpal bones. 

Union oF THE MetacarpaL Bonres.—The metacarpal he 
bones of the four fingers are connected at their bases by the bones are 
following ligaments :— Superficial dorsal and palmar fasci- by their 
culi of fibres pass from one bone to that next it; and those 
in the palm are the strongest. Besides, there are short 
interosseous bands between the contiguous rough surfaces of 
the bones. 

At their anterior extremities the metacarpal bones are and by 
bound together by the transverse ligament, which has been heads. 
examined in the dissection of the hand (p. 279.). 

UNION BETWEEN THE MuracaRrPaL AND Carrs Bonss. Joint 

etween 
— The metacarpal bones of the fingers are articulated with carpal 
the carpal bones after one plan, and have a common synovial tacarpal . 
membrane ; but that of the thumb has a separate capsule’ 
and synovial membrane. 

a. The metacarpal bone of the thumb articulates with the that of 
os trapezium, and the ends of the bones are encased in a iatab 

u4 
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separate articular ligament. The joint is supplied with a 
synovial membrane, which is simple in its arrangement. 

b. The metacarpal bones of the fingers receive longitu- 
dinal bands from the carpal bones on both aspects, thus : — 

The dorsal ligaments are two to each of the four meta- 
carpal bones, except that of the little finger. The bands 
to the metacarpal bone of the fore finger come from the 
os trapezium and os trapezoides; those to the third bone 
are from the os magnum and os trapezoides; those to the 
bone of the ring finger from the os magnum and os unci- 
forme; and to the fifth metacarpal bone there is but one 
band from the unciform bone. The palmar ligaments are 
weaker than the dorsal, and do not exist on the metacarpal 
bones of the fore and little finger. To the metacarpal bone 
of the middle finger there are two bands—one from the os mag- 
num and the other from the os unciforme ; and to that of 
the ring finger only one ligament passes from the unciform 
bone. On the inner side of the metacarpal bone of the ring 
finger is an interosseous or lateral band, which comes from 
the os magnum and os unciforme. 


Dissection. — Open the articulation between the metacarpus and 
carpus on the posterior aspect of the hand, to see the articulating 
surfaces of the bones. 


Artieular surfaces.—The metacarpal bone of the fore- 
finger presents a hollowed articular surface, which receives 
the prominence of the os trapezoides, and articulates late- 
rally with the os trapezium and os magnum. That of the 
middle finger articulates with the os magnum. But the 
metacarpal bones of the ring and little finger are opposed to 
the unciform bone, and do not reach so far back as the other 
two. 

On forcibly separating the carpal bones from one another, 
their strong interosseous ligaments will appear, viz. one on 
each side of the os semilunare in the first row, and on each 
side of the os magnum in the second row. ‘The interosseous 
ligaments between the bases of the metacarpal bones may 
likewise be exposed by detaching one from another. Where 
the metacarpal bones touch they are covered by articular 
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cartilage, and the surfaces are lined by prolongations of 
the same synovial membrane, that serves for their articula- 
tion with the carpus. 


Dissection.— Remove, now, the tendons and the tendinous ex- pissec. 
pansion from the joint between the head of the metacarpal bone "®: 
and the first phalanx of the finger. A lateral ligament on each 
side, and an inferior thick band will be readily exposed. Another 
joint may be opened to see the articular surfaces. The same dis- 
section may be made for the articulations between the phalanges of 
the finger. 


UNION BETWEEN THE MeTAcARPAL Bones AND THE First Meta- 
Puarances. — In these joints the convex head of the meta- bones 
carpal bone is received into the glenoid fossa of the phalanx, ph, we 
and the two are retained in contact by the extensor and 
flexor tendons, and by the following ligaments :— 

The lateral ligaments are the same on both sides of the aoe 
joint. Each is triangular in form, and is attached by its ments. 
upper part to the tubercle on the side of the head of the 
metacarpal bone, but it ends below by being inserted into 
the side of the phalanx, and into the inferior ligament. The 
inferior ligament is a longitudinal band, which is fixed ibe 
firmly to the phalanx, but loosely to the metacarpal bone. ment. 
It is almost cartilaginous in consistence, and is grooved for the 
flexor tendon: to its sides are attached the lateral ligaments. 
Covering the upper part of the joint is the extensor tendon, 
which serves as a superior ligament, and sends down an ex- 
pansion on each side of the joint. The synovial membrane Sree 
is a simple shut sac, which lines the interior of the joint. brane. 

In the articulation of the thumb two sesamoid bones are Joint of 
connected with the inferior ligament, and receive most of sees < 
the fibres of the lateral ligaments. 


Union oF THE PHaLances. — The ligaments of the first Joints of 
joint are the same as those in the metacarpo-phalangeal arti- langes 
culation, viz. two lateral and an inferior. 

The lateral ligaments are triangular in form; and each is lateral 
connected by its apex to the side of the phalanx near the ~ 
anterior part, and by its base, to the inferior ligament. ‘The inferior 


ae. liga- 
inferior ligament has the same mode of attachment between meut. 
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the extremities of the bones as in the metacarpo-phalan- 
geal joint, but it is not so strong in this articulation. There 
is a simple synovial membrane present in the joint. 

The articulation of the second with the last phalanx is like 
the preceding joint, both in the number and disposition of 
its ligaments, and in the surfaces of the bones; but all the 
articular parts are much less strongly marked. 

Articular surfaces. —'The anterior end of each phalanx 
is marked by a pulley-like surface, and is received into a 
transversely hollowed fossa on the contiguous one; and the 
posterior end of the phalanx is provided with a crest to fit 
into the central depression of the opposite articular surface. 
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CHAPTER IV. 


DISSECTION OF THE THORAX. 


Section I. 
CAVITY OF THE THORAX. 


Tue thorax is formed by the spinal column, by the ribs and 
their muscles, and by the sternum. It is situate between the 
upper limbs and above the abdominal division of the body. 
In it are contained the lungs, the heart and its great vessels, 
together with the parts that pass through the cavity to the 
stomach and the diaphragm, or in the opposite direction to 
the neck. 


Dissection. — When the parts that cover the thorax in front 
have been removed, and the structures in the parietes examined, 
the cavity is to be opened by the removal of the sternum and the 
anterior part of the wall. To make a sufficient opening into the 
thorax, saw through the sternum opposite the interval between the 
first two ribs, and between the insertion of the cartilages of the 
fifth and sixth ribs. After detaching the lining membrane (pleura) 
from the inner surface of the chest, cut through all the true ribs, 
except the first and last, as far back as the student can con- 
veniently reach. The loose sternum and ribs are to be taken 
away, by dividing the intercostal muscles in the first and sixth 
spaces. When the bag of the pleura is opened, and the internal 
mammary artery cut across, the cavity and the contents of the 
thorax will be exposed. 

The sternum and the cartilages of the ribs will be hereafter 
required for the examination of the ligaments. 


Form and boundaries of the thorax. — The cavity of the 
thorax is conical in form, and appears, now the lungs are 
collapsed, to be only partly filled by the contained viscera ; 
but during life, when the lungs are expanded in respiration, 
the whole of the space is occupied by those organs. 
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The apex of the cavity is placed upwards at the root of Apex of 
the neck, and is wider from side to side than from before cave 
backwards. It is bounded behind by the first dorsal verte- is at the 
bra, in front by the sternum, and on each side by the first mist 
rib. Through the space, thus enclosed, pass the trachea and Parts 
the cesophagus, with the great vessels of the head, neck, and through 
upper limbs, some nerves of the chest, and the thoracic duct. — 

All these will be afterwards fully seen. 

The base of the thorax is also widest transversely, and is Base is 
sloped very obliquely from before backwards. The hard ty 
parts around consist of the end of the sternum in front, the 
last dorsal vertebra behind, and the ribs below the seventh 
on each side. Attached along the line of the base just relay 
mentioned is the diaphragm, which separates the cavities of to cE ea 
the abdomen and thorax. 

The anterior boundary is about half the extent of the pos- anterior 
terior, and is formed by the sternum, the front of the ribs, rik 
and the intercostal muscles ; whilst the posterior part is CON- posterior 
structed by the spinal column, the back of the ribs, and their “"" 
interposed muscles. 

The width of the thorax is increased during inspiration by size‘or 


the elevation and separation of the ribs; but the greatest teaser 


r 
alteration in the capacity is occasioned by the condition of the db ribs 


diaphragm. During expiration the diaphragm ascends to a phteennd 
level with the fourth intercostal space, and during inspira- 

tion it descends so as to become almost flat. Naturally, the 
height to which the muscle reaches is greater on the right 

than on the left side. From the yielding nature of this par- an 
tition between the chest and the abdomen, it is evident that the ab- 
the capacity of the former cavity may be diminished by the and its 
presence of fluid in the abdomen, or by the enlargement of 


the abdominal viscera. 


THE PLEURA, 


The pleure are two serous membranes, one on each side Sac of 
of the spine, which are reflected around the lungs in the heaves 
cavity of the thorax, and facilitate the movement of those 
organs in respiration. 
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Form. Each pleura is a sac of a conical form, whose apex projects 
into the neck above the first rib, and whose base is in con- 
Disposi- tact with the diaphragm. Surrounding the lung, and lining 
thorax. the interior of one half of the chest, the serous membrane 
consists of a parietal part (pleura costalis), and of a visceral 
Outer part (pleura pulmonalis). The outer surface is rough, and 
is connected to the lung and the wall of the chest by cel- 
anh lular membrane, but the inner surface is smooth and secern- 
ing. The interior of the sac of one side does not communi- 
cate with the cavity of that of the opposite side, though the 
bags of the pleure approach one another in the middle line, 
forming a partition (mediastinum) between the two sides of 


the chest. 


Differ- There are some differences in the shape and the extent of the 
ence in ° . * . 

ae pt two pleural bags. On the right side the bag is shorter and wider 
ed than on the left side, and projects higher into the neck. On the 
and left Jeft side the sac is narrowed by the projection of the heart 


side. > A 
against 1t. 


Thesac The continuity of the bag of the pleura over the lung, and 

is con- 

qanines along the wall of the chest, may be proved by tracing it 

lung. circularly from a given point to the same, in the following 
manner : — 


mi obi Supposing the membrane to be followed outwards from the ster- 
here num, it may be traced on the walls of the chest as far as the spinal 
traced. column; here it is directed forwards to the root of the lung, and is 
reflected over that organ, covering both aspects, and connecting. 
together its different lobules. From the lung the pleura may be 
seen to course over the side of the pericardium to the sternum. 
Above the root of the lung the serous membrane forms a circle 
without deflection ; and below the root it gives rise to a thin fold 
(ligamentum latum pulmonis), which intervenes between the lung 


and the side of the pericardium. 
Along The mediastinum.— Where the pleural bags approach one 
middle of 
chest the another in the middle line, they form, as before said, a par- 
a parti. tition, or mediastinum, between the right and left halves of 
ti . e . . . e 
“the thoracic cavity. This septum is not straight between 
the sternum and the vertebral column, but is deflected in the 


centre by the heart and the great vessels, so as to give 
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occasion for describing it as consisting of two parts, one in 
front of, and one behind the heart. 


a. The part in front of the heart (anterior mediastinum) extends Farbot 
septum 


from the back of the sternum to the pericardium, and is formed on in front 
each side by the pleural bag. As the pleure of opposite sides are neue 
not in contact, a space is left between them behind the sternum, encloses 
which is narrowed about the middle, and is directed to the left orhou- 
side below. In the upper part of the space are the remains of the tee? 
thymus gland and the origin of the sternal muscles of the neck ; 
and in the lower part is some cellular tissue, together with the 
triangularis sterni muscle of the left side. 

b. The part behind the heart (posterior mediastinum) intervenes Part 

: : . behind 

between the spinal column and the back of the pericardium and heart en- 


the roots of the lungs. Its lateral boundaries are the pleural bags, eu 2 
which are separated by a larger interpleural space than in the part ‘P°°* 
of the mediastinum in front of the heart. Ifthe pleura is divided 
behind the lung on the right side, the extent of the space will be 

seen. In this space are contained the different parts that enter or Ph Ros 
leave the thoracic cavity, viz. the aorta, the vena azygos, and the the 
thoracic duct, together with the cwsophagus and its nerves, the °° 
trachea, the splanchnic nerves at the lower part, and some lymph- 

atic glands. 

Dissection.— Take away the pleura and the fat from the side of Ciean 
the pericardium, and from the front and back of the root of the {reo 
lung, without injuring the vessels. In this dissection the phrenic 
artery and nerve will be exposed in front of the root, together with 
a small plexus of nerves (anterior pulmonary), which is best seen 
on the left side. Behind the root of the lung is the large vagus 
nerve. For the present, the arch of the aorta and the small nerves 


on it may be left untouched. 


CONNECTIONS OF THE LUNG. 


The lungs are two in number, and are contained in the Number 
cavity of the thorax, one on each side of the spinal column. 
In these organs the changes in the air and blood during and use. 
respiration take place. 

The lung is of a conical form, and is covered by the bag Form. 
of the pleura. It presents for examination a base and apex, 
two borders, two surfaces, lobes, and fissures, together with 

fie 
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a root composed of the vessels and the nerves entering the 


organ. 
Base The base of the lung is somewhat hollowed, and is moulded 
dia~ on the convexity of the diaphragm. Following the shape of 


that muscle, it is sloped obliquely from before backwards, 
and in consequence reaches much lower at the posterior 
Apex is than at the anterior part. The apex is rounded, and pro- 
neck. jects above the first rib, where it lies beneath the anterior 
scalenus muscle and the subclavian artery. 
Anterior The anterior edge or border is thin and oblique, is often 


edge is 
thin and notched, and overlays the pericardium. On the left side 


ae this edge is excavated opposite the apex of the heart. In 
the right lung two fissures are seen in this border, but in 
Poste- the left lung there is only one. The posterior border is 
is thick longer than the anterior, and projects inferiorly between the 
ribs and the diaphragm ; it is thick and vertical, and is re- 
ceived into the hollow by the side of the spinal column. 
hag On the outer aspect the lung is convex, and is in contact 
with the wall of the thorax. <A large cleft divides this sur- 
face into two parts, lobes of the lung, and on the right side 
Internal there is a second smaller fissure. The inner surface is flat 
when compared with the outer, and is marked by the follow- 
ing inequalities: — Altogether in front, is the hollow cor- 
responding to the heart, which is greatest on the left lung; 
gives at- behind this, but nearer the posterior than the anterior 
aenito border, is a fissure about three inches long (hilum pulmonis), 
‘he root which receives the vessels forming the root of the lung. 
ser Each lung is divided into two parts or lobes by an oblique 
lobes. fissure, that begins near the apex and ends in the anterior 
Left has border near the base. From the form of the lung and the 
‘wo direction of the fissure, the lower lobe is necessarily the 
andthe largest. In the right lung a second horizontal fissure is 
fivee directed forwards from the middle of the oblique one to the 
lobes- anterior border, and cuts off a small triangular part, or a 
third lobe, from the upper lobe. Occasionally there may be 
found a trace of the third lobe in the left lung. 
Differ- Besides the difference in the number of lobes, the right 
form lung is larger and heavier, and is wider and more hollowed 


ofthe out at the base than the left, but it is shorter by an inch. 
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The increased length and the narrowness of the left lung are 
due to the absence below of any large projecting body like 
the liver, and to the direction of the heart to the left more 
than to the right side. | 

Root of the lung. — The vessels of the lung entering the Root of 
fissure on the inner surface are bound together by the Bi 
pleura and cellular membrane, giving rise to a foot-stalk or 
root, which fixes the lung to the heart and the trachea. 

The root is situate about midway between the base and Situa- 
apex, and about a third of the breadth of the inner surface oe 
from the posterior border of the lung. In front of the root, connec - 
on both sides, are the phrenic nerve and the anterior pulmo- ex 
nic plexus, but anterior to the right root is the descending 

cava. Behind, on both sides, is the posterior pulmonic 
plexus ; and on the left side there is, in addition, the descend- 

ing aorta. Above, on the right side, is the vena azygos, 

and on the left side the arch of the aorta. Below each root 

is the fold of pleura called ligamentum latum pulmonis. 

In the root of the lung are found the vessels connected Consti- 
with the function of respiration, viz. a division of the air beget 
tube (bronchus), a branch of the pulmonary artery, and two 
pulmonary veins; together with small nutritive bronchial 
arteries and veins, and some nerves and lymphatics. ‘These 
different parts have a special position to one another, thus :— 

On both sides, the bronchus is most posterior, the pul- their 
monary veins most anterior, and the pulmonary artery be- paceatit 
tween the other two. In the direction from above down- 
wards, the position on the right side is, bronchus, pul- 
monary artery, and pulmonary veins; but on the left side 
there is a slight difference, owing to the bronchus and artery 
having changed places; consequently the relative position 
will there be, artery, bronchus, and veins. This difference 
in the two sides may be accounted for by the fact of the left 
division of the air tube being lower than the right one. 


THE PERICARDIUM. 


The bag that contains the heart is named the pericar- situa- 
dium. It is situate in the middle of the thorax, in the pec 
x2 
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DISSECTION OF THE THORAX. 


interval between the pleura of opposite sides, where they 
approach to form the mediastinum. Before proceeding with 
the anatomy of this sac, the following dissection should be 
undertaken : — 


Dissection. —Supposing the surface of the pericardium to be 
already cleaned, the student should next expose the large arteries 
and veins connected with the heart. He should afterwards seek 
carefully the following nerves, crossing the arch of the aorta:— 
the nerve most to the left, and the largest, is the vagus; to 
the right of the vagus, and next largest in size, is the phrenic 
nerve. Between the two preceding, and close to the coats of the 
artery, are the two following small nerves: the left superficial 
cardiac nerve of the sympathetic, and the cardiac branch of the 
left vagus ; of the two, the last is smallest, and to the right. 

The two cardiac nerves of the vagus and sympathetic are to be 
followed onwards to a small plexus (superficial cardiac) in the 
concavity of the aorta. An offset of the plexus is to be traced 
downwards between the pulmonary artery and the aorta, towards 
the anterior coronary artery of the heart; and another prolon- 
gation will be found coming forwards by the side of the arterial 
duct, from the deep cardiac plexus, to join the superficial plexus. 
When the pericardium is opened, the nerves will be followed on 
the heart, but their dissection is difficult, and will require some 
care. Oftentimes these small nerves are destroyed in injecting the 
body. 


The pericardium is larger than the viscus it contains, and 
projects more towards the left than the right side of the 
chest. Somewhat conical in form, the wider part of the bag 
is turned towards the diaphragm, and the narrower part up- 
wards towards the large vessels of the heart. Laterally, 
the pericardium is covered by the pleura, and the phrenic 
nerve and vessels lie in contact with it. Its anterior and 
posterior surfaces correspond to the spaces contained in the 
mediastinum. This envelope of the heart consists of a fibrous 
structure, which is lined internally by a serous membrane. 

a. The fibrous part surrounds the heart entirely, and 
gives prolongations to the vessels that pierce it. Of these 
different sheaths that on the aorta is the strongest. Inferi- 
orly, it is united by fibres to the central tendon of the 
diaphragm, to the left of the middle line, only about an inch 
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extending to the right of that line. This membrane is tts 
thickest at the upper part, and is formed of fibres that cross ritees 
in different directions, many being longitudinal. When the 
pericardium is cut open, the serous lining will be visible. 

b. The serous layer lines the interior of the fibrous peri- Serous 
cardium, and is reflected over the surface of the heart. ince 
Like other serous membranes, the arachnoid for example, it ne 
has a parietal and a visceral part. Lining the interior of 
the fibrous layer, to which it gives the shining appearance, 
the membrane is then conducted to the surface of the heart by ana 
the different vessels. As it is réflected on the aorta and the surface 
pulmonary artery, it contains those vessels in one tube, not aaa 
passing between their contiguous surfaces; and at the pos- Pecu- 
terior part of the pericardium it forms a pouch between the inti 
pulmonary veins of opposite sides. The cavity of the serous tions. 
sac is lubricated by a thin fluid. 

The vessels of the pericardium are derived from the in- Vessels. 
ternal mammary, the bronchial, the cesophageal, and the 


phrenic arteries. 


THE HEART AND LARGE VESSELS. 


The heart is a hollow muscular body, which is divided This 


‘ ; : holl 
into compartments by septa. It is the chief agent in the body is 


propulsion of the blood through the body, and is also the eines 
centre of the vascular system, for into it all the veins enter, “Fn 
and from it the arteries issue. 

When the heart is distended, its form is somewhat conical, Form. 
with the oval wider part directed upwards and to the right, 
and the rounded apex turned downwards and to the left side 
of the chest. Rather flattened from before backwards, the sur- 
heart presents two surfaces and borders. The anterior (acc 
surface is slightly convex, whilst the posterior is nearly flat. 
The left border is thick and round, but the right is thin and 
less firm. 

In size it varies greatly, and in general the heart of the Size. 
woman is smaller than that of the man. The measurements 
may be said to be commonly four inches and three quarters 
in length, three inches and a-half in width, and two inches 
and a-half in thickness. 

x 3 
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On the surface of the heart are certain grooves, indicatory 
of its divisions into different compartments. Thus passing 
circularly round the heart, nearer the base than the apex, is 
a groove which marks the division into two parts, auricular 
and ventricular. The auricular part is placed at the base of 
the heart, and is subdivided into two cavities (right and 
left) by a median partition. In like manner the ventricular 
portion is parted into right and left ventricles by a septum. 
The situation of the median partition between the auricles 
and ventricles is recognised by a longitudinal suleus on the 
surface. But it will be seen that this suleus does not occupy 
the mid space either on the anterior or the posterior aspect 
of the heart, but is nearer the left border in front, and 
the right border behind, so that most of the anterior surface 
of the heart is formed by the right cavities (auricle and ven- 
tricle), and the greater part of the posterior surface by the 
corresponding left cavities. 

Occupying the middle line of the chest, the heart projects 
also to the left side; and it may be said to reach one inch or 
one inch and a-half to the right of the centre of the sternum, 
and three inches to three inches and a-half to the left of that 
line. Its position to the axis of the body is oblique from 
right to left, with the left border upwards, and the right 
border downwards. The apex is opposite the space between 
the cartilages of the fifth and sixth ribs of the left side, 
“two inches below the nipple, and one on its sternal side.” 
The aperture of one of the large arteries of its base (pul- 
monary) is beneath the cartilage of the third rib of the left 
side, close to the sternum; and the opening of the other 
artery (aorta) is between the cartilages of the third and 
fourth ribs of the same side, also close to the sternum.* 

The heart is a double organ, and consists of two similar 
halves, right and left. In each half are two cavities, an au- 
ricle and a ventricle, which communicate, and are provided 


* The position of the several parts of the heart with respect to the 
wall of the chest is given more fully and somewhat differently by Mr. 
Sibson in his Papers in the twelfth volume of the Transactions of the 
Provincial Med. and Surg. Association. 
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with special vessels for the entrance and exit of the blood. each 
The right half receives black blood by the systemic veins, hartilg 
and sends the same through the lungs by means of the pul- rice and 
monary artery; but the left half is supplied with red blood tricle. 
from the lungs through the pulmonary veins, and distributes 

its contents over the body through the canal of the aorta. 

The auricles are two, as before said (right and left), and are bre 
placed at the base of the heart behind the aorta and the ponrdibe 
pulmonary artery. They receive their appellation from the 
resemblance that the tips or appendices projecting forwards 
on the sides of the arteries bear to a dog’s ears. The Veins 
auricles are much thinner than the ventricles, and are reci- these 
pients of blood from large veins. Of the two, the right is pe ar 
rather the larger and more anterior ; it is joined by the 
upper and the lower cava, and by the veins of the substance 
of the heart. The left cavity receives the two pulmonary Lett. 
veins on each side. 3 

The ventricles constitute the fleshy part of the heart, and Theven- 
are thicker than the auricles, below which they lie. Two ponies 
in number, like the auricles, each has an opening into the erent 
auricle of its own side, by which it receives blood, and an- 
other opening into an artery, by which the blood is trans- 
mitted from the cavity. Their unequal extent on the aspects 
of the heart has been before alluded to: thus the right ven- sea 
tricle forms the right thin border, and the greater part of the 
anterior surface, and is prolonged upwards on the left side 
into the pulmonary artery. The left ventricle enters alone Th 
into the apex, the left border, and most of the posterior 


aspect of the heart: with this cavity the aorta is connected. 


Right. 


Dissection.— Before opening the heart, the vessels for the nutri- Disapes 
coro- 


tion of its substance (coronary arteries) should be dissected on the nary ves- 
surface, together with the small nerves that accompany them. hiv. 
The small vessels appear on the sides of the pulmonary artery, and 
occupy the grooves on the surface of the heart, where they are 
surrounded by fat; one branches over the right, and the other 
over the left side. With the anterior artery is a plexus of nerves, 
which is to be followed upwards ta the superficial cardiac plexus ; 


with the remaining artery is another plexus. 


The coronary arteries are two small vessels that are so Two 
x 4 
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arteries named from their course around the heart. They are the 
of the 


heart, first branches of the aorta, and arise close above the semi- 


tn lunar valves. One is distributed on the right and the other 
on the left side of the heart. 
right a. The right coronary branch appears on the right side of the 


coro- ° . . . 
nary, pulmonary artery, and is directed onwards in the depression 


between the right auricle and ventricle, to the posterior aspect of 
the heart, where it anastomoses with a similar circular offset from 
the left coronary artery. In this course branches are distributed 
upwards and downwards to the right half of the heart. Two of 
these are of larger size than the rest: one runs on the anterior 
aspect of the right ventricle towards its free margin ; the other de- 
scends on the back of the heart, along the septum between the 
ventricles, and anastomoses towards the apex with the left coronary 
artery. 

left b. The left coronary branch is inclined behind the pulmonary 

“eta f artery to the left side of that vessel, then in the groove between 
the left auricle and ventricle to the back of the heart, on which part 
it anastomoses with the right coronary branch. Like the preceding 
artery, it furnishes offsets to the substance of the auricle and ven- 
tricle. ‘The largest of these descends in the anterior sulcus, over 
the partition of the ventricles, towards the apex of the heart, and 
communicates with the descending branch of the right coronary 
artery at the back of the heart. 


mansof- The veins of the substance of the heart (cardiac) are not 

heart. the same in number, nor have they the same distribution 
as the arteries. For the most part they are united into 
one large trunk (great cardiac), which opens into the right 
auricle. 

Large a. The great cardiac or coronary vein begins near the apex of 

oe the heart in the substance of the ventricles, both before and bes 
hind, but its principal root lies on the left part of the anterior 
aspect of the heart, over the septum between the ventricles. From 
this origin, in front, the vessel turns to the back of the heart in 


aan the sulcus between the left auricle and ventricle, and opens into 
into the under part of the right auricle. It receives collateral branches 


back of .. . : : 5 
right IN _1ts course, and one of these, which is larger than the rest (middle 


auricle. cardiac vein), is placed over the septum of the ventricles at the 
back of the heart, 
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b. Some small anterior cardiac veins on the anterior part of the sman 
: : : anterior 

right ventricle open separately, by one or more trunks, into the cardiac 
lower part of the right auricle. Similar small veins exist over the ‘°* 
right auricle and the back of the right ventricle. 

c. A third set of veins (veins of Thebesius, venze minimz) lie Smnalleet 
. . ° * z cardalac. 
in the substance of the heart: these are noticed in the description 


of the right auricle. 


Cardiac nerves. — The nerves for the supply of the heart Cardiac 
are derived from a large plexus (cardiac) around the roots of TT: 
the aorta and pulmonary arteries. Part of this plexus is 
superficial to the pulmonary artery, and part beneath; and 
from each an offset is sent with a coronary artery. Only 
the superficial part is now exposed. 


The small superficial cardiac plexus is placed by the side of the super. 
ductus arteriosus, and below the arch of the aorta. The nerves ced 
that join it are the left superficial cardiac nerve of the sympa- 
thetic, and the small cardiac branch of the left vagus (p. 106.), 
and a considerable bundle of nerves comes forward to it from the 
deep cardiac plexus. A small ganglionic mass is sometimes seen 
in the plexus. Inferiorly, the plexus ends in nerves to the heart ends in 
that accompany the right coronary artery. <A few filaments pass ena Be 
on the left division of the pulmonary artery to the front of the ™” 
root of the lung of the same side. 

a. The anterior or right coronary plexus passes downwards from Anterior 
the plexus above described, to reach the right coronary artery, and ea 
receives near the heart a communication from the deep cardiac 
plexus. 

b. The posterior or left plexus is derived from the deep cardiac poste- 
plexus, as will be subsequently seen, and accompanies the left eae 
coronary artery to the heart. 

On the heart the nerves at first surround the arteries, but they Accom. 
soon leave the vessels, and becoming smaller by subdivision, are Load 


lost in the muscular substance of the ventricles. 


heart. 


The CAVITIES OF THE HEART should be examined in the Four 
: . cavities 
order in which the current of the blood passes through of the 
° ° ° ‘ ‘ heart. 
them, viz. right auricle and ventricle, and left auricle and 


ventricle. 


Dissection.— To open the right auricle, make an incision in it Dissec- 
ce : tion to 
near the free border, and from the superior cava nearly to the in- open 
‘ he's . ight 
ferior cava; from the centre of that incision carry the knife across auricle. 
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the anterior part to the auricula. By means of these cuts an 


opening will be made of sufficient size ; and on raising the flaps 
with hooks, the shape of the cavity will be seen after the removal 
of the coagulated blood it contains. The heart should not be 
removed from the body to examine its interior. 


The cavity of the right auricle is of an irregular form, 
though when seen from the right side, with the flaps held up 
as above directed, it has somewhat the appearance of a cone, 
with the base to the right and the apex to the left. In its 
description it will be necessary to speak also of an anterior 
and a posterior wall or part. 

The base or wider part of the cavity projects on the right 
side, and at its extremities are the openings of the superior 
and the inferior cava. Between these: vessels the cavity pro- 
jects somewhat, and presents a slight elevation in some bodies 
(tubercle of Lower). The apex is prolonged downwards to- 
wards the junction of the auricle with the ventricle, and in 
it is the large opening into the right ventricular cavity. 

The anterior wall is thin and loose, and near its upper 
part is an opening leading into the pouch of the appendix 
or auricula, which will admit the tip of the little finger. 
Around, and in the interior of the appendix, are fleshy bands 
(musculi pectinati), which cross in different directions, form- 
ing a network that contrasts with the general smoothness of 
the auricle. 

The posterior wall corresponds for the most part to the 
septum between the auricles. On it, nearer the inferior than 
the superior cava, is a large oval depression, fossa ovalis, 
which is the remains of an opening in the fetus between the 
auricles. Inferiorly the fossa merges into the opening of the 
inferior cava. In the adult, a thin semitransparent partition 
closes the opening, but there is oftentimes a small oblique 
aperture at the upper part. Around the upper three fourths 
of the fossa is an elevated band of muscular fibre (annulus 
seu isthmus Vieussenii), which is most prominent above and 
on the inner side, and gradually subsides inferiorly. Alto- 
gether at the lower part of the posterior wall, between the 
opening into the ventricle and that of the inferior cava, 
is the small aperture of the large coronary vein. Other 


ho 
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‘small apertures are seen scattered over the surface: some lead Aper- 
only into depressions, but others are the mouths of the veins eee 
of the substance of the heart (vene cordis minimee), and are tid 
named foramina Thebesii. 

The chief apertures in the auricle have been said to be those a 
of the two cave, of the coronary vein, and of the ventricle. andi 
All these, except that of the superior cava, have some kind 
of valve. The opening of the superior cava is in the front of superior 
the auricle, and its: direction is downwards and somewhat hae 
forwards. The inferior cava opens into the lowest part of Interior 
the auricle near the septum, and is directed inwards and is pro- 
backwards to the fossa ovalis. In front of the last opening is with 
a thin fold of the lining membrane of the cavity, the Eusta- hia 
chian valve, which is a remnant of a structure that is much ee: 
larger in the fetus. This valve, in its perfect state, is semi- 
lunar in form, the convex margin being attached to the wall 
of the vein, and the other being free in the cavity of the 
auricle. Its surfaces are directed forwards and backwards. 

In size, the valve surpasses the width of the vein, its ex- 
tremities reaching, therefore, the surface of the auricle, and 

the left end is connected with the annulus or rim of the fossa 
ovalis. The free margin of the valve is often reticular. The Coro- 
aperture of the coronary vein in the lower part of the auricle vein. 
is closed by a thin fold of the lining membrane — valve of 
Thebesius. The auriculo-ventricular opening will be seen, in Bets 
examining the right ventricle, to be provided with valves, ventti- 
which prevent regurgitation into the auricular cavity. opening. 

In the adult there is but one current of blood in the right Course 


blood 
auricle towards the ventricle; but in the fetus there are two; ined 


one of pure, and the other of impure blood, which cross one ; iat! 
another. ‘The placental or pure blood entering by the in- od 
ferior cava, is directed by the Eustachian valve chiefly into 

the left auricle, through the opening in the septum (foramen 
ovale); whilst the current of systemic blood, of the superior 

cava, flows downwards in front of the other to the right 


ventricle. 
Dissection. — Seizing the right ventricle, pass the scalpel through ee 


it below the opening from the auricle, and bring out the knife near ventri- 
the apex of the heart, without injuring the septum ventriculorum. ©” 
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A flap is thus formed, like the letter V, of the anterior part of the 
ventricle. In the examination of the cavity of the right ventricle, 
the flap and the apex of the heart should be raised separately 
with hooks, so that the space may be looked into from below. 


ree of =The cavity of the right ventricle is triangular in form, and 
yentri- has the base turned upwards to the auricle of the same side. 
apex. The point of the cavity reaches the right border of the heart, 
on and at a little distance from the apex. At its base the ventricle 
ings. is sloped to the right, and is perforated by two apertures ; 
one of these, on the right, leading into the auricle, is the right 
auriculo-ventricular opening ; the other on the left, and much 
higher, is the mouth of the pulmonary artery. The part of 
the cavity which communicates with the pulmonary artery is 
funnel-shaped (infundibulum, conus arteriosus). 
Anterior The anterior wall, or the loose part of the ventricle, is 
comparatively thin, and forms most of the anterior aspect 
posterior of the ventricular part of the heart. The posterior bound- 
ary corresponds in greatest part to the septum between the 
ventricles, and is of considerable thickness. 
Tatetion Over the greater part of the cavity the surface is irregu- 
sap is lar, and is marked by projecting fleshy bands of muscular 
me fibres (columne carnee), but near the aperture of the pul- 
monary artery the wall becomes smooth. The fleshy columns 
Onit are of various sizes, and have three different! dispositions in 


there are 


three the cavity. Some merely form a prominence in the ventricle, 
sets 0 


flesiy a8 On the septum. Others are attached at each end, but 
free in the middle (trabecule carnee). And a third set, 
which are fewer in number, and much the largest, project 
into the cavity, and form rounded bundles (musculi papil- 
lares), which give attachment by their free ends to the little 
cords of the valve of the auriculo-ventricular opening. 

Opening ‘The auriculo-ventricular orifice is situate in the base of 


from the 
auricde the ventricle near the right, or the free border of the heart, 


to the 
ventricle and is larger than the corresponding aperture of the left side 
of the heart. It is oval from side to side, and its shape is 
_ maintained by a strong fibrous band that surrounds it. Pro- 
longed from the circumference of the opening is a thin 
membranous valve, which projects into the cavity of the 


ventricle, and is serrated or divided into points at its free 
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margin; and to its lower or free margin are attached small is guara- 
tendinous cords (chord tendinez) that unite it to the mus- Groun 
cular bundles of the ventricle. From a difference in the 
moveableness of parts of the valve, and from the mode of 
attachment of the tendinous cords, the valve has been 
divided into three parts, and named tricuspid. One slip or Attach. 
tongue (anterior) is next the front of the ventricle, and is Leite 
fixed to the fleshy columns of that part. Another (posterior) tendi- 
is contiguous to the septum ventriculorum, and is very short. cords. 
Whilst the remaining tongue (left) is the largest and most 
moveable, and lies between the apertures into.the auricle 

and pulmonary artery; the borders of this piece are turned 
forwards and backwards, and receive the tendinous cords 

by which it is fixed on the one side to the upper part of 

the septum, and on the other to the front of the ventricle. 

The tricuspid valve is constructed of the lining membrane of ee 
the heart, which encloses bands of fibrous tissue derived 

from the circumference of the auriculo-ventricular opening. 
During the contraction of the ventricle the valve is raised by and use. 
the blood, so as to close the opening into the auricle, but the 
farther protrusion of it into the latter cavity is arrested by 

the small tendinous cords. 

The mouth of the pulmonary artery will be seen when the Mouth 
incision in the anterior wall of the ventricle is prolonged monary 
upwards into it. It is situate on the left of the opening into min 
the auricle, and into it the left or funnel-shaped part of the 
right ventricle (infundibulum) is prolonged. In its interior oo 
are three semilunar or sigmoid valves. Each valve is soe 
attached to the side of the vessel by its convex border, and valves; 
is free in the cavity by the opposite border, in which there ther at 
is a slight, thickened, and projecting part (corpus Arantii). wae 
The valves are formed by fibrous tissue, covered by the fire 
lining membrane of the vessel. The use of these little and use. 
valves is obvious, viz. to give free passage to fluid in one 
direction, or to close the area of the vessel. Whilst the 
blood is entering the artery, the valves are placed against the 
wall; but when the vessel acts on the contained blood, the 
valves are thrown towards the centre of the cavity, and pre- 
vent the return of the circulating fluid into the ventricle. 
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Toopen Dissection. —To open the cavity of the left auricle, raise the 

ile apex of the heart, and make a cut across the posterior surface from 
the right to the left pulmonary veins. Another incision should be 
made into the auricula. The apex of the heart must necessarily 
be kept raised during the examination of this auricle. 

fcen The cavity of the left auricle is smaller than that of the 

a right side, which it nearly resembles. Irregularly conical in 
shape, the wider part is turned to the spinal column, where 
it receives the pulmonary veins, and the narrower part opens 


inferiorly into the left ventricle. 


Onan- —_ On the anterior wall is the aperture of the pouch of the 
merical auricula, which is narrower than on the right side. In the 
la‘ interior of the pouch, as well as around the entrance, are the 


fleshy fibres (musculi pectinati), which resemble those before 


seen in the other auricle. 
Qn pos: On the right side, or on the part of the wall correspond- 
remnant ing to the septum auricularum, is a superficial fossa, or the 
men —_ remains of the oval aperture through that partition. This 
impression in the left auricle is above the fossa ovalis in 
the right cavity, because in the fetus the aperture of com- 
munication between the two was an oblique canal through 
the septum. 
sta The apertures of the auricle are the four pulmonary veins, 
the sa n6 fA 0/01 each side, together with the opening of communica- 
one into tion with the left ventricle. ‘The mouths of the two pulmo- 
pre rat aa hy veins on each side are close to one another; those of 
nary _ the right lung open into the extreme right of the auricle near 
the septum, and those of the left lung enter the opposite 
part of the cavity, near the auricula. These veins are not 
provided with valves. The aperture into the ventricle will 
be afterwards seen to have a large and complicated valve, as 
on the right side, to guard it. 
Current In the adult, the blood enters this cavity by the pulmonary 
nt adult: veins, and passes to the left ventricle by the large inferior 
in fetus, Opening between the two. In the fetus, however, the lungs 
are impervious to the air and the circulating fluid; and the 
left side of the heart receives its pure blood from the right 


auricle through the aperture in the septum (foramen ovale). 


Howto  Dissection,—Open the left ventricle by an incision along the an- 
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terior and posterior surfaces near the septum, but without cutting open left 
so far upwards as to reach the auricle. On raising the triangular ({o"" 
flap, the interior of the cavity will be seen. 


The cavity of the left ventricle is more conical in shape Tarte oe 
than that of the opposite ventricle, and on a transverse tricle. 
section of the heart it appears almost circular. 

The apex of the cavity reaches into the apex of the heart, Arex. 
for the fibres of the left ventricle alone form this part. The Hate. 
base is turned towards the auricle, and is sloped slightly : opens 
from right to left, or in a direction opposite to that of the 
right ventricle. In this part are the openings into the 
aorta and the left auricle. 

The walls of this ventricle are thickest, and the anterior wails. 
boundary is formed by the septum ventriculorum. 

Like the right ventricle, its surface is irregular, in conse- Inner 

surface 
quence of the projections of the fleshy columns (carnez has 
columnz), but near the great artery (aorta) that leads from columns, 
the cavity the surface is smooth. Here are seen the same but some 
three sets of fleshy columns as in the right ventricle, but large. 
the set that project into the cavity and receive the small 
tendinous bands of the valve are the most marked: of these 
muscular projections (musculi papillares) two are generally 
larger than the rest, and are attached to the wall of the 
. ventricle near the septum. 

The aperture of the left auricle is placed on the left of the Left au- 
orifice of the aorta, and close to it, only a thin fibrous band ree 
intervening between the two. ‘This opening is smaller than ture. 
the corresponding aperture of the right side, and like it is }0;" 
longest in the transverse direction. It is furnished with a me he 
membranous valve that projects into the ventricle, but is aires 
stronger and of greater length than the tricuspid, and has 
also firmer and more tendinous cords. Attached to a fibrous 
ring around the aperture, the valve is divided below into 
two instead of three pieces, and from its fancied resemblance 
to a mitre it has been called mitral valve. One tongue of named. 
the valve intervenes between the auricular and aortic open- 
ings, being attached above to the band in that position, and 
is larger and looser than the other or posterior division. 


The margins of the pieces of the valve are turned forwards pieces of 
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the and backwards, and into their edges are inserted the tendinous 
valve: cords that attach the valve to the muscular bundles (muse. 
Use. papillares), The use and action of the mitral valve during 
the contraction of the ventricle are altogether similar to the 
action and use of the tricuspid valve. 
Aortic  The.opening of the aorta is somewhat on a higher level 
ores * than that of the auricle, and is next the septum of the ven- 
position tricles. By slitting the side of the vessel without cutting 
form. the pulmonary artery, its aperture will be found to be round, 
and rather smaller than that of the pulmonary artery, be- 
i eater neath which it lies. In its interior are three semilunar or 
pies i sigmoid valves, which are larger and stronger than the 
valves. analogous parts in the pulmonary artery, but have the same 
structure, attachment, and function. The projection in the 
centre of each valve (corpus s. nodulus Arantii) is also 
better marked. Opposite each valve the coat of the aorta 
is swollen out, and presents a little hollow on the inner side 
(sinus of Valsalva). Above the free margin of two of the 
small valves are the apertures of the coronary arteries. 
Relative Two openings have been seen in each ventricle, one of 
ofthe. the auricle of its own side of the heart, and one of an artery. 
eres of The apertures of the arteries (aorta and pulmonary) are . 
heart. nearest the septum; and as the two vessels were originally 
formed from one tube, they are close together, the pulmonary 
artery being the more anterior of the two. The aperture of 
communication with the auricle is next the side of the heart 
(the right in the one case, and the left in the other), and is 
posterior to the position of the arteries that issue from the 
Fron fore part of the ventricles. The relative position of the. 
le openings from right to left will therefore be, first, right 
auriculo-ventricular opening; then that of the pulmonary 
artery ; next the mouth of the aorta; and, lastly, the left 


auriculo-ventricular aperture. 


Struc- SrructuRE. — The heart is composed of a mass of mus- 
ture of . ; . ° A 
the cular fibres, and of certain fibrous rings which serve as fixed 


heart i ‘ A 
fibrous. points for their attachment. These structures must be 


cular studied on the heart of the ox or sheep, in which the fibres 
have been hardened and separated by boiling. 


Fibrous Lhe fibrous structure forms rings around the auriculo- 


bands 
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ventricular and arterial orifices, and sends prolongations 
into the valves connected with those openings. 


a. The auriculo-ventricular rings give attachment to the mus- forms 
cular fibres both of the auricles and ventricles, as well as to the aramd 


framework of fibrous tissue in the tricuspid and mitral valves, 2 cul 


These rings are distinct from the circles around the arterial open- there 


ings, except at the right part of the left auriculo-ventricular ings, 
opening, where the auricular and the arterial rings are blended. 


b. An arterial ring surrounds each large artery (aorta and pul- and i 
. oe aroun 

monary ), fixing those vessels, and giving attachment to the muscu- arterial 
. ° . ° open- 

lar fibres and the semilunar valves. Each is a circular band, with fon, 


an uninterrupted margin towards the ventricle, and a toothed or 

wavy margin towards the artery. This last margin has three Sep ec: 
notches, which are filled by corresponding projections of the artery, sigmoid 
and give attachment to the sigmoid valves along their semilunar wis 
edges. : 

The artery is connected with the ring of fibrous tissue in the epee a 
following manner:—The middle coat presents three projecting of the 
convex pieces that are received into and connected with the ea 
notches of the fibrous ring; and the union between the two is ot 
further strengthened externally by the pericardium, and internally 


by the endocardium. 


The muscular substance forms concentric bands of fibres, Muscu- 


. . : : . . lar sub- 
which are arranged mostly in a circular or spiral direction, stance of 


and enclose the different cardiac cavities. In the wall of the eae: 


auricles the fibres are quite distinct from those in the ven- tetin. 
tricles, though both sets are attached to the fibrous rings of #4 ven- 
the cardiac orifices, as to a common point of origin or in- 
sertion. The fibres belong to the involuntary class of 


muscles, and yet they are marked with transverse striz. 


a. In the wall of the auricles the fibres are mostly transverse, Disposi 
and are best marked at the lower part, though they form here but iva at 
a thin layer; some of these fibres dip into the septum between the "“** 


auricular cavities. Besides this set, there are annular fibres around where 


the appendages of the auricles and the openings of the different rath 


veins. Lastly, a few oblique fibres pass upwards over the auricles, wae 
but are attached below, both in front and behind, to the fibrous ang op- 
rings surrounding the auriculo-ventricular orifices. Hae. 

b. In the wail of the ventricles the fibres are disposed in layers. aS 
which pass spirally downwards from the base towards the smaller cles they, 


xX 
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pass part of the heart, where they make a sudden bend, and are re- 
i to flected upwards with a straighter direction and a deeper position, 
apex. to form the inner surface of the ventricular cavity. To allow of 

this turning inwards of the fibres, the deepest layers extend the 
The — shortest distance from the base of the ventricle. Each ventricle 
weds has, for the most part, its own formative fibres, which assist in 
ee constructing the septum between the cavities ; but some bands are 


wpe concerned in the production of the wall of both ventricles on the 


anterior aspect of the heart, and especially near the base of the 
ventricles, where the fibres are nearly circular in direction, and 
but some cross the posterior interventricular groove. When these inter- 
to both. communicating fibres are divided, the ventricles may be detached 


from one another.* 


Lining Endocardium. — Lining the interior of the cavities of the 
hancof heart is a thin membrane, which is continuous on the one 
tte hand with the lining of the veins, and on the other with 

that of the arteries. This membrane is so named in oppo- 
forms sition to the external investment or pericardium. Where the 
a ee membrane passes from the auricle to the ventricle, or from 
covering the ventricle to the artery, it forms duplicatures or valves, 
tissue. in which fibrous tissue is enclosed. In the ventricle it also 

covers the tendinous cords of the valves and the projecting 

muscular bundles. The thickness of the membrane is less 


in the auricles than in the ventricles. 


Wate GREAT VESSELS OF THE Heart. — The arteries that take 
ofthe origin from the heart are the pulmonary artery and the 
aorta. The large veins entering the heart besides the coro- 
nary, which have been examined, are the superior and 
inferior cava, and the pulmonary veins. 
The pu’ The PULMONARY ARTERY is a short thick trunk that con- 
artery. veys the dark or impure blood from the right side of the 
heart to the lungs. From its origin in the right ventricle, 
the vessel is directed upwards on the left of the aorta, 
isa and at a distance of an inch and a-half or two inches from 
short ° sre ate : . 
trunk, its origin, divides into two branches, of nearly equal size, 


* For fuller detail concerning the structure of the heart, the student 
may refer to the articles “ Heart ” and “ Fibres of the Heart,” in the 
Cyclopedia of Anatomy and Physiology. 
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for the lungs. Near the bifurcation of the artery is a small ana ai- 
ligamentous cord (ligamentum ducttis arteriosi), which is Hai 
the remnant of the arterial duct, and passes from the left See 
branch to the arch of the aorta. The trunk of the pul- ‘ poate 
monary artery is contained in the pericardium, and beneath 

it is the beginning of the aorta, together with the left 
auricle. On each side are the coronary artery and the 
auricula. 

The right branch is longer than the left, and in its course Bight? 

to the lung it lies beneath the aorta and the vena cava supe- longest. 
rior, and rests on the bronchus, or division of the air tube. 
As it passes outwards, the vessel is above the level of the 
right auricle of the heart. At the lung the artery divides 
into three primary branches, one for each lobe, which enter 
the pulmonic substance. 

The left branch is rather smaller than the right, and is essa 
directed in front of the descending aorta and the left bronchus 
to the fissure of the root of the lung, where it divides into 
two branches that are distributed to the lobes. 

As the right and left branches of the pulmonary artery Spare 25 
pass outwards they cross the divisions of the air tube, and furea- 
enclose therewith a lozenge-shaped space, which contains 
some bronchial glands. 


In the fetus the part of the pulmonary artery which is now Condi- 
ligamentous is the continuation of the trunk of the vessel, and is ed 


larger than either branch to the lung. At that period the part ety ™ 
above referred to receives the name arterial canal or duct (ductus fet¥s- 
arteriosus, Botalli), and opens into the aorta rather beyond the 
origin from the arch of the last great vessel of the head and neck. 
As the lungs do not purify the circulating fluid before birth, the 
blood of the pulmonary artery is passed into the aorta below the 
attachment of the vessels of the head and neck, in order that it 
may be transmitted to the placenta; but after birth the function 
of the lungs is established, and the current of blood is directed 
into the pulmonary arteries instead of the arterial duct ; and this 
last channel becomes gradually smaller until it is quite obliterated. 
The aorta is the great systemic vessel that conveys the This 
blood from the heart to the different parts of the body. Com- abel 
mencing near the front of the chest, the vessel first arches a” 
¥ 2 
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through backwards to reach the spinal column, on which it afterwards 
and ab- takes its position in its extent through the chest and abdo- 
domen. : Ge ° 
men. In the thorax, the vessel is divided into two parts— 
arch of the aorta, and the descending or thoracic aorta. 
itsfrse Arch of the aorta, — From its origin in the left ventricle, 
part is opposite the junction of the cartilage of the fourth rib of the 
left side with the sternum, the aorta is directed to the right, 
as high as the upper edge of the cartilage of the second rib 
Theex- on the opposite margin of the sternum. Here the arterial 
tent trunk turns backwards to reach the left side of the body of 
the second dorsal vertebra. And lastly, after the length of 
one vertebra, it becomes descending aorta, viz. at the lower 
border of the body of the third dorsal vertebra. The arch 
thus formed has its convexity upwards and to the right, and 
from it the large vessels for the supply of the upper part of 
and di. the body take their origin. For the purpose of reducing to 
tithe. order the numerous connections of this portion of the aorta, 
arche the arch is divided into three parts — ascending, transverse, 
and descending. 
First a. The first or ascending part is about two inches in 
part: Jength, or slightly more, and crosses behind the sternum, and 
length’ Very near that bone. It reaches as high as the cartilage of 
andcon- the second rib, and is contained nearly altogether in the peri- 
cardium. At first the pulmonary artery is superficial to the 
origin of the aorta; but as these vessels take different di- 
rections, the aorta is soon uncovered, and remains so to its 
termination. On the right side is the descending cava, and 
on the left, the pulmonary artery. Behind it is the right 
division of the pulmonary artery. Near the heart the vessel 
bulges opposite each semilunar valve (sinuses of the aorta), 
and it is sometimes dilated along the right side (great sinus 
Gives Of the aorta). The two coronary arteries arise close to the 
orenary swellings above alluded to. 
TESA 6. The second or transverse part also crosses behind the 
partis gternum, and rests upon the trachea above its bifurcation, as 
verse. well as over the esophagus. Lying in front of the artery 
Gomee- oe the pneumogastric, phrenic, and superficial cardiac nerves; 
and the first nerve sends backwards its recurrent branch be- 
Gives neath the aorta. Along the upper border is the left innomi- 
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nate vein, and from this border arise the threegreat vessels of origin to 
the head and the upper limbs. ‘To the lower border, near Gise 
the termination of the transverse part, the remains of the 
arterial duct is attached. 

c. The third or descending part of the arch is very short, y Third 


and lies against the third dorsal vertebra and the fibro-car- without 
vessels 


tilage between it and the second vertebra; it is covered by 


the left pleura. 
In the concavity of the arch of the aorta are contained the Parts 


con- 


left auricle of the heart, the root of the left lung, the branch- tained in 


the arch. 
ing of the pulmonary artery with its arterial duct, and the nak 


left recurrent nerve. Deeper than these parts, will be found 
the cesophagus and the thoracic duct, with some lymphatic 
glands. 


The branches of the arch of the aorta are five in number, Five : 
two from the ascending, and three from the transverse part. La) 
The two first are the coronary arteries of the heart, which nlite 


have been already noticed (p. 312.). The other three are much ©°r°- 


nary, 


larger in size, and supply the head, the neck, and the upper 


limbs. First on the right is the large trunk of the innomi- i2»°- 
minate, 


nate artery, close to it is the left carotid, and last is the left carotia, 
subclavian, which is distant a small space from the preceding subcla- 
vessel. 


Peculiarities.—The exceptions to the usual condition of the Sestiee 
arch of the aorta, that the student may expect to find, concern the 
height or direction of the arch, and the position and number of its 


branches. 


The arch reaches commonly to about an inch from the upper part of Height 
the sternum, but it may ascend nearly to the top of that bone, or stop 
an inch and a half or more from it. 

Sometimes the aorta is arched over the root of the right instead of the direc- 
left lung, as in birds, and is directed afterwards to its usual place on f°" me 
the spinal column, without any other change in the body. Or, all the @rch- 
viscera of the cavities of the thorax and abdomen may be transposed, 
the arch of the aorta sharing the general disturbance in position. 

The large branches of the neck may have their usual origin (the Position 
highest part of the arch) moved more to the right; or their distance onieee 
from one another may be increased or diminished. When there is rey see 
transposition of the arch there is likewise transposition of the branches, 
the innominate artery going to the left side, and the carotid and sub- 
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clavian vessels of the right side having separate attachments to the 
arch. 

The branches of the arch may likewise be altered in number as well 
as in position. The most frequent change is the reduction of the 
arteries to two, as when the left carotid arises from the innominate 
artery. But the number may be increased to four by the absence of 
the innominate trunk, and the separate origin of the right carotid and 
subclavian arteries from the arch. In this last case the right sub- 
clavian varies in its position, though commonly it is attached to the 
arch of the aorta, to the left of the rest. Lastly, there may be five or 
six primary trunks from the arch, as instanced by the origin from it 
of the internal and external carotids, in consequence of absence of the 
trunk common to the two, on one or both sides. 

Some smaller or secondary arteries take origin occasionally from the 
arch. The most frequent example of this peculiarity is seen in the 
origin of the vertebral artery, between either the left carotid and sub- 
clavian trunks, or beyond them. Occasionally a thyroid artery (lowest 
thyroid), or the internal mammary, will be seen to spring from the arch 
of the aorta. 


The tnnominate artery (brachio-cephalic) is the largest 
branch of the transverse part of the arch, and arises first in 
the direction from right to left. It is a thick trunk, about 
one inch and a half in length, which ascends to the right 
beneath the sternum, and divides into right carotid and 
subclavian arteries opposite the articulation between the 
sternum and the clavicle. ‘The artery is crossed by the left 
innominate vein, and is covered by the upper piece of the 
sternum, and by the origin of the sterno-hyoid and thy- 
roid muscles. At first the innominate artery rests on the 
trachea, but as it ascends it lies on the right of the air tube. 
On its right side is the right innominate vein, with the 
phrenic nerve. No lateral branch arises from this artery 
in the ordinary condition of the vessel. 


Peculiarities. — The length of the artery may exceed two inches, or 
it may measure only one inch or less: in these different states the place 
of bifurcation will be altered, being in one case beyond, and in the other 
below the level of the upper border of the clavicle. A branch to the 
thyroid body (art. thyroidea ima), or to the thymic body, or to the root 
of the lung, may arise from the innominate artery. 


Left common carotid artery in the thorax. — The common 
carotid artery of the left side of the neck springs from the arch 
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of the aorta, whilst the’ vessel of the right side begins at artery 

the bifurcation of the innominate artery, opposite the sterno- from. 

clavicular articulation; and it is longer than the right by ry 
the distance between the arch and the top of the sternum, 

In the thorax, the artery ascends obliquely to the left posses” 
sterno-clavicular articulation, crossing beneath the left inno- the thas 
minate vein, and being placed behind the first piece of the 
sternum with the attachment of the laryngeal muscles, and 
the remains of the thymus gland. In that course the sub- 
clavian trunk lies at first on the trachea, but it afterwards 
crosses to the left of that tube, and lies over the cesophagus 
and the thoracic duct. ‘To its outer side is the left pneumo- 
gastric nerve, with one or more cardiac branches of the sym- 
pathetic nerve. In the neck, the connections of the vessels 


of opposite sides are the same (p. 71.). 


Peculiarities, — The most frequent change in the vessel concerns its Pecu- 
origin. Thus, this artery is sometimes united with the innominate ar- jit! 
tery ; or, should the innominate artery be absent, the common carotids, ‘isin. 
right and left, arise usually by one trunk. It seldom changes its rela- 
tive position with respect to the other branches of the arch. 


The left subclavian artery arises from the arch of the aorta, Leftsub 
clav vian . 


and ascends to the lower part of the neck through the upper artery. 
aperture of the thorax. Beyond the first rib the vessels of 
opposite sides are alike (p. 63.). 

The left subclavian trunk is directed almost vertically from Course - 
the arch of the aorta to the inner margin of the first rib.. greater 
In the thorax the vessel lies deeply, resting first on the ceso- thorax. 
phagus, and then on the side of the vertebral column, in front 
of the longus colli muscle; and it is covered by the left 
pleural bag in all its extent. On its inner side are the 
trachea and the cesophagus, with the thoracic duct. Some- 
what anterior to the level of the artery, though running in 
the same direction, is the vagus nerve, with some of the 


cardiac nerves. 


Peculiarities. — The left subclavian is subjected less frequently than MSs 
ions In 


the other branches of the arch to variations from its ordinary arrange- its origin 
ment. Sometimes it arises in common with the left carotid, or it may pa 
take origin, though rarely, from a dilatation connected with the re- 
mains of the arterial duct. It has been before said that, where there 


¥ 4 


328 DISSECTION OF THE THORAX. 


is transposition of the viscera, the left subclavian and carotid arise from 
an innominate trunk; but this is not a constant rule, for the subclavian, 
in such a condition of the vessels, may be the last on the arch, and 
cross the front of the spinal column to take its place in the neck. 
Right In some instances the right subclavian arises from the arch of the 
subcla- aorta, and when this peculiarity exists, the vessel may be placed first, 
ating: Second, or third, though most frequently it is last on the arch. To reach 
from the the inner margin of the first rib of the right side, when it is last on the 
arch. arch (most to the left), the artery is directed between the csophagus 
and the vertebral column, or it may be, as in one case, between the tra- 
chea and the esophagus. The right subclavian may also be connected 
with the pouch, or the pervious part of the ductus arteriosus, in the 


same way as the left subclavian. (See Quain, p. 159.) 


Veinsof VEINS oF THE HeEArt.— These are, as before said, the 

the 

heart are Superior and the inferior cava, which are the great systemic 
veins that return impure blood to the right auricle; and the 
pulmonary veins, that open into the left auricle, and convey 
to it pure blood from the lungs. 

superior ‘Lhe superior or descending cava is formed by the union 

cava; 


which is Of the right and left innominate veins, and conveys to the - 
formed 


by inno- heart the blood of the head, neck, upper limbs, and thorax. 
veins; Its origin is on the right side of the arch of the aorta, oppo- 
site the interval between the cartilages of the first two ribs. 
From that spot the large vein descends to the pericardium, 
perforates the fibrous layer of that bag, about one inch and 
endsin & half above the heart, and ends in the right auricle. On its 
heart. outer aspect, the vein is covered by the right pleura, and the 
phrenic. nerve is in contact with it. On the inner side is 
the ascending part of the arch of the aorta. Behind the vein 


is the right branch of the pulmonary artery. 


Its When the cava is about to perforate the pericardium it is 
branch- . . ; . 
es. joined by the large azygos vein of the thorax. Higher than 


this spot it receives small veins from the pericardium, and 
the parts in the mediastinal space; and commonly the right 
internal mammary vein opens into it. 
Inno- The tnnominate veins are united inferiorly in the trunk of 
minate ° . 
veins the descending cava: they are two in number, right and left, 
right and each is formed behind the inner end of the clavicle by the 
left. union of the subclavian and internal jugular veins of one 
How Side of theneck, The trunks differ in length, direction, and 


formed. in their connections with the surrounding parts. 
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a. The right vein is about one inch and a half long, and right, 
descends vertically, on the right side of the innominate artery, and Pe 
to its junction with the vein of the opposite side. On the ave 
outer aspect the pleura covers it, and along it the phrenic 
nerve is placed. 

b. The left vein is twice or three times as long as the right, left, 
and is directed obliquely downwards above the level of the teat ae 
arch of the aorta, to join the superior cava. Between its oulgues 
origin and termination the vein crosses behind the sternum, rien 
and the remains of the thymus gland ; and it lies on the three 
large branches of the aortic arch, as well as on the several 
nerves that descend over the arch. 

The branches of these veins are not the same on the two Their 
sides. Into the right vein the inferior thyroid branch of the ote 
same side opens, and occasionally the right internal mam- 
mary vein ends in it. The left innominate vein is joined by 
the left inferior thyroid, by the internal mammary of the 
same side, by the left superior intercostal, and by some 


~ small thymic and pericardiac veins. 


Peculiarities. — Sometimes the innominate veins are not united into Some- 
. ae : : : tim 
one, but remain separate, and have distinct openings in the right au- revs 


ricle. When such a variety exists, the right vein takes the course of 0Pe se- 
parately 


the upper cava, whilst the left vein descends on the left side of the into the 
heart, and opens into the right auricle through the large coronary vein. is 
A cross branch is found connecting the two above the heart. 


The inferior or ascending cava enters the right auricle Inferior 
as soon as it has pierced the diaphragm. No branches open 
into the vein in the thorax. The anatomy of this vein is given 
with the vessels of the abdomen. 

The pulmonary veins are two on each side; they issue Enea 
from the fissure of the root of the lung, and end in the ae 
left auricle; their position to the other vessels of the root 
has been noticed at p. 307. 

The right veins are longer than the left, and lie beneath Right 
the right auricle of the heart. The superior one receives longest. 
its roots from the upper and middle pulmonic lobes, and the 
inferior vein is formed by branches of the lower lobe. 

The left veins cross in front of the descending aorta, and Left. 


spring one from each lobe of the lung. 
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Peculiarities. —'The number of these veins may be altered ; first, by 
the union of the veins of the left side into one; and, secondly, by the 
want of union on the right side, from which three trunks result, cor- 
responding to three lobes. But other peculiarities may be found as to 
number, for six or seven veins have been observed taking both sides 
together, and a bronchial vein has been found opening into one of the 
left veins. 


NERVES OF THE THORAX. 


The viscera of the thorax are supplied by the pneumo- 
gastric and the sympathetic nerves. Some other nerves (in- 
tercostal) are contained in the wall of the thorax, and will 
be afterwards dissected. In the cavity of the thorax is the 
phrenic nerve, coursing through it to the diaphragm. 


Dissection.— The phrenic nerve is sufficiently exposed for its 
examination, but the student should trace the vagus nerve on 
each side through the cavity of the thorax. Follow the vagus on 
both sides, behind the root of the lung, and seek some filaments 
of the gangliated cord of the sympathetic, which come forwards to 
it. In front of the root the nerve supplies a few pulmonary fila- 
ments, especially on the left side. From the root of the lung 
pursue the vagus along the esophagus, by raising the lung and 
removing the pleura. 


The PHRENIC NERVE (internal respiratory) is a muscular 
branch of the cervical plexus to the diaphragm (p. 70.), and 
passes through the thorax to its distribution. In its course 
through the thorax, it lies in front of the root of the lung and 
along the side of the pericardium, with a small companion 
artery. When near the diaphragm each is divided into 
branches that perforate the muscle, and are distributed on its 
under surface. The nerves of opposite sides differ in length, 
and in their connections above the root of the lung. 

a. The right nerve is deeper at first in its position, and 
is also shorter and straighter than the left. As it enters 
the chest the nerve crosses behind the subclavian vein, but 
in front of the internal mammary artery ; and it lies after- 
wards along the right side of the innominate vein and 
superior cava till it reaches the front of the root of the lung. 

b. The left nerve has the same position to vessels as the 
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right when entering the cavity, but it is directed in front of above 
the arch of the aorta to the root of the lung; and, lastly, it ee 
makes a curve around the projecting heart. Before reaching is jonger 
the arch of the aorta, the nerve is external to the left common eee 
carotid artery, and crosses the left vagus from without 


inwards, so as to be internal to that nerve on the arch. 


Branches. —Some small filaments are furnished from the phrenic Some 
nerve to the pericardium ; and occasionally the nerve is joined near mak 
the upper part by a twig from the branch of nerve of the subclavius 
muscle. 


Internal mammary artery. — A small part of this artery, which Inteenat 
furnishes a branch to the diaphragm, has not yet been noticed. mary 
This part intervenes between the entrance of the artery into the pert 
chest (p. 66.), and its course through the cavity along the side of 
the sternum (p. 231.). Lying beneath the first rib theres! winds winds 


round the phrenic nerve and the innominate vein to reach the ibe ie 
side of the sternum. It gives the following offset : — of oe 


rax, 

The superior phrenic branch (comes nervi phrenici) is a very slender and gives 
artery that accompanies the phrenic nerve to the diaphragm, and phrenic 
is distributed to that muscle, anastomosing therein with the other 
arteries from the aorta, and the musculo-phrenic branch of the 
internal mammary. 


The PNEUMO-GASTRIC NERVE is one of the three trunks vagus 
composing the eighth cranial nerve (p.172.). Like the in the 


orax 
phrenic nerve, each passes through the thorax in its course cores 


from the neck to the abdomen. In the lower part of the on Poth 


thorax the nerves resemble one another in their course, for peng 
they pass behind the root of the lung, each on its own side, and am 
along the cesophagus to the stomach. But above the root of 

the lung, the right and left nerves differ as much as the 
phrenic. Each supplies branches to the viscera, viz. to the 
heart, the lungs, and the gullet. 

a. The right nerve is posterior to the left in position. As Right 
the nerve appears in the thorax, it lies between the sub- above 
clavian vein and artery, and sends backwards a recurrent ofthe 
branch round the latter. At first it is directed obliquely Pre 
backwards, over the side of the trachea, to the interval be- 
tween that tube and the csophagus; and thus supported, 


the nerve reaches the posterior aspect of the root of the 
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andon lung, where it forms the posterior pulmonary plexus. Two 
ofthe large offsets are continued to the esophagus from the plexus, 
gusbe- and unite near the diaphragm into one trunk, which lies 
behind the gullet, and passes along it to’ the posterior surface 
of the stomach. 
Left b. The left nerve enters the thorax behind the left inno- 
above minate vein, and to the outer side of the left common carotid 
faine artery. Lying between the left subclavian and common 
carotid arteries, the nerve courses over the arch of the 
aorta, and beneath the root of the lung, and forms there a 
andon larger plexus than on the right side. From the pulmonic 
the front 
ofthe plexus one or two branches pass to the front of the cesopha- 
cesopha- ae > : ° 
gus. gus, and join with the corresponding branches of the right 
nerve in a plexus on that tube. Finally, the divisions of the 
nerve are collected into one trunk, which is continued on the 
front of the esophagus to the anterior part of the stomach. 


Branch- The branches of the pneumo-gastric nerve in the thorax _ 


es are, 4 

” are the following :— 
recur 1. The recurrent or inferior laryngeal nerve is the first branch 
Paeel in the thorax. Arising on the right side on a level with the sub- 
one clavian artery, and on the left at the lower border of the arch of 


the aorta, the nerve bends backwards to the trachea, along which 
it ascends to the larynx. On each side this branch is freely 
connected with the cardiac branches of the sympathetic nerve, 
especially on the left side beneath the arch of the aorta. 

cardiac 2. Cardiac branches (thoracic). —Besides the cardiac branches 


branch- 
esinthe furnished by the vagus in the neck, there are other offsets in front 


thorax; of the trachea to communicate with the cardiac plexus. These 
branches come from the trunk of nerve on the right side, but they 
are supplied by the recurrent nerve on the left side. 

lower , _ rhe termination of the lower cervical cardiac branch of each 


branch “-Dlerve (p. 106.) may now be seen. The branch of the right vagus 

neck; lies by the side of the innominate artery, and joins a cardiac nerve 
of the sympathetic; but the branch of the left vagus crosses over 
the arch of the aorta, and ends in the superficial cardiac plexus. 

Pulmon- 3, Pulmonary branches.—There are two sets of branches for the 

branch- lung, one to the anterior and the other to the posterior aspect of 

. the root. 

Small a. The anterior branches are two or three in number, and of 


anterior. ‘ RIO : . 
small size, and communicating with filaments of the sympathetic 
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on the pulmonary artery, form the anterior pulmonary plexus. 
These nerves are best seen on the left side. 

b. The posterior branches are the largest and much the most Large 
numerous, and are obtained by the splitting of the trunk of the Hone 
nerve after it has become flattened. Forming a plexiform arrange- form 
ment (posterior pulmonary plexus) behind the root of the lung, as er 
these nerves are joined by filaments from the third and fourth 
ganglia of the knotted cord of the sympathetic, and are conveyed 
into the interior of the lung on the divisions of the air tube. 

4, Gsophageal branches are furnished to the gullet all along the Gso- 
thorax, but in greatest abundance in the lower half. Below the rancuas 
root of the lung the branches of the pneumo-gastric nerves sur- 


round the esophagus with a network, which has been named plexus forma 


gule. plexus. 
SympaTHEeTIC Nerve.—In the thorax the sympathetic Part of 

- e sym- 

nerve consists, as in the abdomen, of a knotted cord along pathetic 


: . : . : in tho- 
each side of the spinal column, which communicates with the rax con- 


spinal nerves: and of alarge prevertebral or cardiac plexus, eae 
which distributes branches to the viscera, viz. to the heart 
and the lungs. 
The gangliated cord will be exposed in a future stage of ,sansli- 
the dissection, after the heart and the lungs are removed. = ©": 
The cardiac plexus lies at the base of the heart, around 2™4a 


central 


the great bloodvessels. A part of this network, the super- pepe 
ficial cardiac plexus, has been already described (p. 313.). 

The remaining part, or the deep cardiac plexus, will be 
exposed beneath the arch of the aorta by the following 
dissection : — 

Dissection. — The cardiac plexus has been interfered with by Dissee- 
the previous examination of the heart, but by following the ie 
directions now given the student will obtain a knowledge of the ESE. 
disposition of the nerves, and will be able to make a complete dis- 
section of them when the opportunity offers. 

Cut across the arch of the aorta with care, close above the pul- To find 

. the right 
monary artery, and draw the arch well over to the left side: next part. 
divide the descending cava, above the entrance of the vena azygos, 
and throw down the lower part. By the removal of some cellu- 
lar membrane and lymphatic glands, the right part of the plexus, 
in which the cardiac branches of the sympathetic and pneumo-gas- 
tric nerves of the right side are united, will be found in front of 
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the trachea, above the right branch of the pulmonary artery. The 
offsets to the heart should be followed downwards on the trunk of 
the pulmonary artery, and those to the lung should be traced 
along the branch of the artery. 

ae ex- , _ Lo expose the part of the plexus into which the branches of the 

left part. sympathetic and vagus nerves of the left side of the body enter, 
cut through the arch a second time, to the left of the junction of 
the ligamentum arteriosum with it, and divide that ligament, so as 
to allow the transverse part of the arch to be turned upwards with 
the great vessels attached to it. The lymphatic glands and the 
cellular tissue are to be cleared away as on the opposite side to 
expose the nerves. Afterwards follow downwards the nerves 
to the heart, chiefly to the posterior coronary plexus. 


Nerves In the deep cardiac plexus are united the several cardiac 
the deep nerves derived from the ganglia of the sympathetic in the 
plexus, neck, except the highest nerve of the left side ; together with 
all the cardiac branches of the vagus nerve both in the neck 

and the chest, with the exception of the lowest cervical car- 

Its situ- diac branch of the left side. This large centre is situate 
* between the trachea and the arch of the aorta, above the 
branches of the pulmonary artery; and from it nerves are 
isform-' furnished to the heart and the lungs. The several nerves 
a entering the plexus are not intermingled in a ganglionic 
and left. mass in front of the trachea, but those of the right side 
unite together on the same side of the trachea, and those of 

the left half of the neck have a like disposition on their 


side of the air tube. 


Right a. The right part of the plexus is above the right branch of the 
part how ° ° ° : 
formed. Pulmonary artery, and receives the nerves of the right side, viz. 
the cardiac nerves of the sympathetic in the neck, the cardiac 
branches of the trunk of the vagus, both in the neck and chest, 
Branch- and the cardiac offsets of its recurrent branch. The branches of 
es are 


distri. this part of the plexus are distributed mostly to the right side of 
puted to the heart. From its lower end cardiac nerves pass downwards before 
and behind the right branch of the pulmonary artery. Those in 
front of that vessel run on the trunk of the pulmonary artery nearly 
to the heart, where they send a few twigs behind the vessel, to join 
bythe the plexus on the posterior coronary artery; and, lastly, they 
Roane appear between the aorta and the pulmonary artery, to end in the 


plexus. anterior coronary plexus (p.3138.). The other nerves, those that 


v 
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are behind the branch of the pulmonary artery, supply the right A fom ag 


auricle of the heart. Offsets are also sent laterally on the branch of Y lene, 


of that artery to the nerves of the root of the lung. 

b. The left half of the plexus is close to the ligamentum arterio- i 
sum, and rather on the left of the trachea. In it are collected the P2\t3, 
cardiac nerves of the sympathetic cord of the left side of the neck, (090 
except the highest, which goes to the superficial cardiac plexus ; 
also the numerous and large branches of the left recurrent nerve 
of the vagus. Nerves descend from it around the left branch of oftsets 
the pulmonary artery to the trunk of that vessel, on which they eps 
are continued to the heart ; and after supplying nerves to the left preva” 
auricle, they terminate in the bundle of nerves of the posterior 


coronary plexus (p. 313.). A considerable offset is directed for- and to 
oot of 
wards by the side of the ligamentum arteriosum, to join the super- Tae, 


ficial cardiac plexus ; and some nerves reach the pulmonary plexus 
by passing along the branch of the artery to the lung. 


The cardiac branches of the gangliated cord of the sym- Other 
ardalac 
pathetic nerve in the neck (p. 110.) are now seen at their nerves 
from the 
termination in the thorax. The nerves enter the chest on neck. 


each side, over or beneath the subclavian artery, and join 
in the deep cardiac plexus, with one exception (left super- 
ficial cardiac). ; 


a. On the right side. —Though usually three in number, there Three 
may be but two cardiac nerves on this side, for the highest, or oahte 


superficial nerve is sometimes blended with one of the other two. “4°. 


The middle and inferior nerves pass beneath the subclavian artery pte 
to the right half of the deep cardiac plexus. All three communi- 

cate with the branches of the recurrent laryngeal nerve of the 
vagus at the root of the neck, or in the upper part of' the thorax, 

as well as with one another. 


b. On the left side the superficial or highest cardiac nerve passes Three 
on left 5 
for the most part over the arch of the aorta, and ends in the one 


superficial cardiac plexus, but it may give a branch beneath the eae 


arch to the deep plexus. Only one other large nerve may be seen "42! 
entering the left side of the deep cardiac plexus, for oftentimes the 4eep 


i : 4 plexus. 
middle cardiac throws itself into the lower cardiac nerve. 


THE TRACHEA AND THE LUNG. 


Dissection. —'To expose the bronchi, or the divisions of the air To ee 


tube in the root of the lung, it will be necessary to remove the trachea 
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and its pulmonary artery and its branches, together with the pulmonary 

pep lery veins. When the transverse part of the arch of the aorta, which 
has been already cut through, is turned to one side, the dissector 
will be able to clear away the bronchial glands, the nerves, and 
the cellular membrane from the part of the trachea in the thorax, 
and from its branches of bifurcation. 


Trachea The TRACHEA, or the air tube, reaches from the larynx to 
lies in the lungs, and lies on the front of the spinal column. The 
the neck, 5 . 
tube begins at the lower part of the larynx, opposite the 
fifth cervical vertebra, and ends at the third dorsal vertebra 
andin by dividing into two pieces (bronchi), one for each lung. 


the ° : . : 
thorax, Its connections in the neck are described at p.115., and its 


ends in structure at p. 153. The part in the thorax remains to be 
studied. 

Its con- In the thorax the trachea is situate with the great vessels 

inthe. between the pleural bags. There it is covered by the arch 

thorax. . : : : : 
of the aorta, by the innominate and left carotid arteries, and 
by the cardiac plexus of nerves; and superficial to the last 
arteries is the left innominate vein. Behind the air tube is 
the csophagus, which is slightly inclined to the left near 
the arch of the aorta. On the right side is the vagus, to- 
gether with the innominate artery, for a short distance, after 
it has passed over the trachea; and on the left side is the 
vagus with its recurrent branch. 

ena The divisions of the air tube, or the bronchi, are con- 

roots of tained in the root of the lung, where they are surrounded 

lungs; by vessels, glands, and nerves. Near the lung each is 
divided into as many primary branches as there are lobes to 
that organ. Their position behind the other pulmonary 
vessels has been described at page 307, but the peculiarities 

areURe OL each are now to be noticed. In their structure and form 


trachea the bronchi resemble the windpipe, for they are round and 


in form. 
cartilaginous in front, but flat, and muscular and membranous 
behind. 

The The right branch is about an inch in length, and is larger 


ght ° P 
difrs than the left; it passes outwards almost horizontally on a 


h : 
ict level with the fourth dorsal vertebra, and is placed above 
in the right pulmonary artery: the vena azygos arches over it. 
' The left branch is about two inches long. It is directed 
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obliquely downwards through the arch of the aorta, and joins 

the root of the left lung, at a spot a vertebra lower than on 

the opposite side. In this course the tube lies on the course, 
cesophagus and the thoracic duct, and on the descending ore, 
aorta; it is at first below the level of the corresponding 


pulmonary artery. 


Dissection. — Remove the lungs from the body by cutting Femur 
through the vessels of the root. Take away, next, the remains of ne to 
the belie and pericardium, after dividing the inferior cava and them 
detaching the pericardium from the surface of the diaphragm. 
Whilst doing this, some care should be taken by the dissector not 
to injure the parts contained in the interpleural space in front 
of the spine. After the lungs are detached, their characters and 


structure may be examined. 


PuysicaL CHARACTERS OF THE Luna. — The surface of surface 
the lung is smooth and shining, because of the pleural in- smooth; 
vestment. ‘Through the serous covering the mass of the is mark- 
lung may be seen to be divided by cellular septa and by ooaed 
dark spots, or sometimes lines, into small irregularly sized 
pieces or lobules. On looking closely at the pulmonary 
substance, especially at a thin margin, the texture will be ana 
perceived to be spongy, or composed of minute cells. calle 

The tint of the lung varies with age. In infancy the Colour 
colour is a pale red; but in the adult the texture becomes ses 
greyish in colour, and presents here and there dark grey 
spots or lines, whose colour deepens with increasing age, 
and becomes even black in old people. From the position acciden- 
of the body after death the colour of the posterior border ae 
may be of a bluish black shade. 

To the touch the lung is soft and yielding, and on cutting pie dade 
into it the pulmonary substance will be found to be porous 
and spongy; but the lung which is deprived of its air by 
pressure has a tough leathery feel. In the ordinary con- 
dition of the lung slight pressure with the thumb and 
finger drives the air from its containing cells through the 
pulmonary structure, and produces the noise known as cre- 
pitation. Ifthe lung contains serum, a frothy red fluid will and elas- 


ticity of 


run out on a section being made. The texture of the lung pat ee 
oO 


is very elastic; this elasticity causing the organ both to texture. 
Z 
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diminish greatly when the thorax is opened, and to expel 
air that may be blown into it. 

The specific gravity of the lung varies with the condi- 
tions of dilatation and collapse, or of infiltration with fluid. 
When the pulmonary tissue is free from fluid and filled 
with air it floats in water, but when it is quite deprived of 
air it is slightly heavier than water, and sinks in that fluid. 
The weight of the lung is influenced greatly by the quantity 
of fluid or other material contained in its texture; ordinarily 
it varies from eighteen to twenty-one ounces, and the right 
lung is about two ounces heavier than the left. In the 
male the lungs are larger, and slightly heavier than in the 
female. 


Dissection. — By tracing the large branches of the bronchi and 
the bloodvessels and nerves into the lung, their mode of branching 
will be apparent ; and by inflating a part of the lung, the cellular 
structure may be seen. But the arrangement of the different 
vessels will not be ascertained without minute injection, and the 
use of a microscope. 


STRUCTURE OF THE LuNG. — The spongy pulmonary 
structure consists of minute cells, in which the smallest 
branches of the air“tube terminate; and the mass of the 
lung is formed by the aggregation of the cells into small 
groups or lobules, and into larger masses or lobes. Each 
lobule is distinct from the surrounding ones, and is furnished 
with its air tube and nerves, and with its own set of vessels 
necessary for both its function and nutrition. The con- 
stituents of the lung are united by a serous covering, which 
is prolonged continuously over the surface, and by a sub- 
serous cellular coat, which penetrates into the mass, sub- 
dividing it into pieces. These several parts are examined 
more in detail below. 


Serous and subserous coverings. — The coat derived from the 
pleura is thin and transparent, and forms an entire capsule for the 
lung, except at the root, where the vessels enter. The sub- 
serous cellular layer contains fibres of elastic tissue, and not only 
covers the surface, but extends into the interior, establishing the 
division of the mass into lobules: where it separates the lobules 
it is named interlobular cellular tissue, and is there free from fat. 
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’ The air cells are the little sacs or dilatations in which the Form of 
smallest branches of the air tube terminate. They are polyhedral pathic 
in form, except on the surface, adapting themselves thereby to 
the neighbouring cells, and are distinct one from another, save 
through the channel of the air passage. The cells are clustered ponies 
around the smallest divisions of the air tubes, and are situate tubes. 
both along the sides and at the extremity of the tube, with which 
they communicate by large orifices. In size, these small cells vary size. 
from 53, to 75th of an inch across, but they are larger on the 
surface and at the edges than in the deeper parts of the lung. 

The cell wall is formed by scattered fibres of elastic tissue, and is Struc- 
lined by a transparent mucous membrane possessing scaly epithe- pice 
lium. Beneath the mucous lining is a network of the pulmonary 
vessels. 

Lobules and lobes. — A lobule is a cluster of air cells around Lobules 
the terminal divisions of a lobular branch of the air tube. Vary- pall 
ing in size and shape, each lobule is invested by cellular tissue, 
and possesses its own branch of the air tube, as well as distinct 
branches of vessels and nerves. The larger masses of the lung, Lobes. 
viz. lobes, are produced by the aggregation of lobules. 

Bronchial divisions in the lung.—- When a bronchus is followed Divi- 
into the pulmonary structure, it is found to divide generally in a orth 
binary order, and to diminish in size at each subdivision, until one Prone! 
offset appertains to a lobule, of which it forms the lobular bronchial 
tube. In the lobule, again, the tube still subdivides, according to 
the size, until the final ramifications have but a diameter of 4, to 
goth of an inch. When this last degree of diminution is arrived till they 
at, the tubes give origin to the air cells, as explained above. siete 

In the larger bronchial branches the constituent parts are the Differ- 
same as in the trachea, only they are somewhat differently ioe a 
arranged; but in the smallest divisions, and in the air cells, S42. 
some of the common structures are absent. Further, the larger strue- 
bronchial divisions in the lung are round instead of being hemi- anq in 
spherical, as in the trachea; but the smallest (from which the cells f°"™ 
spring) are irregular in shape, appearing to be spaces amongst 
the cells rather than tubes with continuous walls. 

The modifications which the elementary pieces of the air tube Consti- 
undergo in the bronchial divisions and in the air cells are the ee 
following :—The pieces of cartilage, which are circularly arranged peg he 
in the trachea, become broken up in the bronchial divisions, and 
scattered over the wall as irregular fragments. Becoming thinner Pieces of 
and smaller as the subdivision of the air tube proceeds, they at care 
last disappear, and are absent from the terminal branches. The 
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Fibrous fibrous and elastic tissues of the bronchial tubes are continued 
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even to the air cells, but in the small cell-bearing branches, the 
bundles of elastic tissue are diffused, and the two textures, much 
diminished in strength, are blended together to form the parietal 
structure. Some fibres of the elastic tissue are continued to the 
air cells. The muscular fibres of the back of the trachea are dif- 
fused over the surface of the bronchial divisions, and extend along 
the air tube beyond the limit of the pieces of cartilage, but they 
cease where the cells begin to be formed. The mucous membrane 
becomes thinner as it extends onwards along the air tube, and is 
finally continued to the cells, where it is transparent. Its ciliated 
columnar epithelium is changed for scaly or pavemental in the 
finest bronchial divisions, and in the air cells. 


Vessels of the lung. — Two sets of vessels are furnished to the 
lung, one being concerned in its function, the other in its nutri- 
tion. The vessels that convey blood to the lung to be aerated, or 
that carry the same away after it has been subjected to the 
respiratory process, are named pulmonary ; whilst the vessels con- 
nected with the nutrition of the structure are called bronchial. 


a. The pulmonary artery, after entering the lung, divides like the 
bronchus which it accompanies; and its last branches are furnished to 
the lobules. In the lobule the arterial branch is minutely subdivided 
and its ramifications end in a capillary network in the wall of the air 
cells, beneath the mucous lining. The vascular circle around one cell 
communicates with the contiguous ones. The pulmonary veins begin in 
the arterial network before mentioned, and the twigs issuing from the 
several lobules are united in larger tubes, that accompany the arteries 
from the lung. Although the small lobular branches of the arteries re- 
main separate from one another, the corresponding veins anastomose 
together. 

b. The bronchial arteries enter the lung on the air tube, and supply 
offsets to those tubes and the contiguous bronchial glands, to the large 
bloodvessels, and to the interlobular cellular tissue of the lung. The 
bronchial vein begins by roots corresponding to the branches of the 
artery, except the smallest divisions of the air tubes, the capillaries 
of which communicate with the pulmonary vessels — most probably 
the arteries. 

Nerves and lymphatics. — The lung receives nerves from the vagus and 
the sympathetic, and the offsets follow the divisions of the air tube. 
The lymphatics of the lung are both superficial and deep, and enter 
the bronchial glands at the root of the lung. 
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PARTS IN FRONT OF THE SPINE AND THE CORD OF THE 
SYMPATHETIC. 


In front of the spinal column are the several parts 
enumerated as lying in the interpleural space of the posterior 
part of the mediastinum, viz. the aorta, vena azygos, thoracic 
duct, and cesophagus. 

Dissection. — First find the small thoracic duct near the dia- Dissec- 


tion of 


phragm, and on the right of the aorta, by cutting through the the parts 
pleura that covers it. This slender vessel may be injected with 2?0v¢ 
tallow. Afterwards clear away the cellular membrane from the “°"4. 
different parts before mentioned, and follow upwards the thoracic 

duct beneath the arch of the aorta, till it leaves the upper aper- 

ture of the thorax. A small azygos vein, on the left of the aorta, 
should likewise be dissected. Raise the pleura from the inner 
surface of the ribs, and the gangliated cord of the sympathetic 
nerve will be seen lying along the side of the spinal column over 

the heads of the ribs. Branches should be followed outwards from 

the ganglia to the intercostal nerves, and other branches should be 
traced over the bodies of the vertebra to form the three trunks of 

the splanchnic nerves. 

The THORACIC AORTA is the part of the great systemic Thos 
vessel which is above the diaphragm. Its extent is from pxtent, 
the lower border of the third dorsal vertebra (the left side), 
where the arch ceases, to the front of the last dorsal ver- 
tebra. Contained in the interpleural space, in front of the course, 
spine, the vessel is rather arched in its course, lying at its 
upper part on the left, but at its lower part in front of the 
spine, so that the curve resulting therefrom has its con- 
vexity turned to the left. In all its length the aorta is and con- 
covered by the left pleura; and in front of it is the root of 
the left lung with the pericardium. To its right side are 
the cesophagus and the thoracic duct, but near the diaphragm 
the former is placed over the aorta. Beneath the vessel are 
the vertebrz and the smaller azygos vein. 

The branches of the vessel are distributed to the sur- Branch- 
rounding parts, and are named from their destination, viz.” 
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bronchial, pericardial, cesophageal, mediastinal, and inter- 
costal. 


1. The bronchial arteries supply the structure of the lungs, and 
arise from the front of the aorta, but their number and place of 
origin are liable to vary. 

a. The artery of the right lung arises either in common with 
one of the left bronchial arteries (superior), or from the first inter- 
costal artery of the right side. 

b. For the left lung there are two arteries (superior and in- 
ferior), that arise from the aorta at a distance one from another. 

These vessels adhere to the posterior part of the bronchial 
tubes, and so enter the interior of the lung, in which they ramify ; 
they give some twigs to the bronchial glands and the cesophagus. 

Bronchial veins. — One vein issues from the root of each lung, 
to end in the following manner :—the right vein joins the larger 
azygos vein, and the left ends in the superior intercostal vein of 
the same side. 

2. The pericardial branches are some irregular twigs that are 
furnished to the posterior part of the cardiac covering. 

3. Csophageal branches arise at different parts of the aorta, and 
are four or five in number. Ramifying in the structure of the 
gullet, these vessels anastomose with one another; above, they 
communicate with branches of the inferior thyroid artery near the 
larynx, and below with twigs of the coronary artery of the 
stomach. 

4. Small mediastinal branches (posterior) supply the cellular 
tissue and the glands in the posterior part of the interpleural space. 


5. The intercostal arteries are commonly ten or nine in number 
on each side, and are furnished to the same number of the lower 
intercostal spaces. To the other one or two upper spaces branches 
are supplied from the intercostal artery of the subclavian trunk. 
These small vessels arise from the posterior part of the aorta, and 
run outwards on the vertebra, and beneath the cord of the sympa- 
thetic nerve, to the intercostal spaces, where each divides into an 
anterior and a posterior branch. In this course the upper branches 
are somewhat oblique, and the lower ones transverse. As the 
aorta lies on the left of the spine, the right branches are the longest 
and pass beneath the esophagus, the thoracic duct, and the vena 
azygos major; they supply many twigs to the bodies of the ver- 
tebre on which they lie. 

a. The anterior branch is the continuation of the common trunk in 
direction and size. At first the artery lies in the centre of the inter- 
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costal space, beneath the pleura and a fascia prolonged backwards from occupies 
the internal intercostal muscle, resting here on the external intercos- aL ae 
tal layer of muscle. But it ascends to the lower border of the rib 

above, near the angle, and then continues onwards between the inter- 

costal strata nearly to the anterior third of the space, where it ends in 

two branches that anastomose with the intercostal arteries of the inter- 

nal mammary (p. 232.). Accompanying the artery are the intercostal with 
nerve and vein, the vein being commonly highest, the nerve lowest, and and vein. 
the artery between the two; but in the upper spaces the nerve is at 

first above the artery, though it soon takes its place below that vessel. 
Branches are furnished to the layers of intercostal muscles and to the Offsets. 
ribs: about the centre (from front to back) of the intercostal space a 
superficial twig accompanies the cutaneous nerve. 

The upper artery of the set anastomoses with the superior intercostal mop it 
branch of the subclavian artery, and the lower ones enter the abdominal 
wall below the true ribs, and anastomose in it with the arteries of that 
part. 

6. The posterior branch turns backwards between the vertebra and Tote 
the ascending costo-transverse ligament, and is distributed in the back. bratee 
As it passes by the intervertebral foramen it furnishes a small spinal {/""**° 
branch to the vertebra and the spinal cord. —(See VESSELS OF THE back. 
Spinay Corp.) 


The intercostal vein closely resembles the artery in its course and Inter- 
branching. Near the head of the rib it receives a contributing tal vein 


dorsal branch, and then joins the azygos vein. 


The superior intercostal artery of the subclavian trunk is re- Superior 


ferred to in the dissection of the neck (p. 67.). Descending costal 
° ° er 
over the neck of the first rib, external to the ganglion of the sym- js de- 


pathetic, the artery supplies a branch to the first intercostal space : fro. 
continuing to the second space, which it may supply in like man- $¥0cla- 
ner, it ends by anastomosing with the upper aortic intercostal supplies 
branch. Each intercostal branch from it divides into an anterior jy °" 
and posterior branch of distribution like the aortic arteries. a aie 

The vein corresponding to the artery is differently disposed on Ths 
the two sides. On the right side it opens into the subclavian ,, 4, 
vein. On the left side the superior intercostal vein is formed by right 
branches of the two or three highest spaces; it is joined by the left side. 
left bronchial vein, and ends in the left innominate vein, after cross- 


ing the arch of the aorta. 


: ° e Two 
The prevertebral or azygos veins are two in number, ice. 


large and small, and receive branches corresponding to vem. 
the offsets furnished: by the thoracic aorta. Moreover, by 
' Z4 
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means of the larger vein, the inferior cava communicates 
with the superior, so that blood may reach the heart from 
the lower part of the body even if the lower cava should be 
obliterated. 
Smallor @, The smaller or left azygos vein (inferior) begins in 
the abdomen, in the lumbar veins of the left side of the 
begins in vertebral column. Having entered the thorax along with 
men, the aorta, or through the crus of the diaphragm, the vein 
ascends on the left of the aorta as high as the seventh or 
ts eighth dorsal vertebra, and then crosses beneath that vessel 
azygos. and the thoracic duct to end in the larger or right vein. 
Branch- It receives the four or five lower intercostal veins of the left 


es ° ° . . 
side, and some cesophageal and mediastinal veins. 


There Most frequently there is a second left azygos vein (superior 
may pe. Breschet), which is formed by the veins of the spaces between the 
azy808 superior intercostal vein and the highest branch of the small 
azygos vein. Receiving three or four branches, the trunk either 
joins the lower azygos, or crosses the spine to open separately into 


the larger vein. 


ei b. The larger or right azygos vein begins in the lumbar 
arygos veins on the right side of the spine, and its origin is de- 
right scribed with the vessels of the abdomen. It enters the 
spine, thorax through the aortic opening of the diaphragm, and 

ascends over the right intercostal arteries and the bodies of 

the vertebre, lying on the right side of the thoracic duct. 
nh pent Opposite the third intercostal space the vein arches forwards 
cava. above the root of the right lung, to join the superior cava 


as this vessel enters the pericardium. 


Branch- In this vein are collected the intercostal veins of the right side 

eet below the upper two spaces; some of the veins of the left side of 
the thorax, through the left azygos veins; some cesophageal, medi- 
astinal, and vertebral veins; and the right bronchial vein. This 
vessel is not provided with valves, so that the intraspinal and 
intercostal veins may be injected through it. 

Gso- . The @sopHaAGus is a hollow muscular tube which ex- 

i peray tends from the pharynx to the stomach. The cervical part 

inneck of the tube is described at page 115., and the thoracic part 
is now to be examined. 


and Entering the thorax rather to the left of the middle line, 
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the gullet is directed inwards beneath the arch of the aorta, partly in 
and reaches the centre of the spine about the fourth or fifth hore 
dorsal vertebra. From that spot it is continued through the aie 
interpleural space superficial to the other parts therein, and front of 
on the right of the aorta; but at the lower part of the spine 
thorax, the gullet is again inclined to the left, over the through 
aorta, to gain the cesophageal opening of the diaphragm. phragins 
As far as the arch of the aorta the cesophagus lies beneath Parts 
the trachea, though it is inclined somewhat to the left of the inabe. 
air tube, and is covered by the origin of the subclavian nerne 
artery. Beyond the arch it is crossed by the left bronchus, 
and is beneath the pericardium, which conceals it down to 
the diaphragm. At the upper part of the thorax the 
cesophagus will be found to rest on the longus colli muscle 
and the vertebrae, but below the arch of the aorta it is 
separated from the spine by the intercostal vessels, and 
lastly it lies on the lower part of the aorta. Being partly ™¢™ 
covered by the pleura on each side, the tube lies between “4° 
‘the aorta and the vena azygos, below the arch, the former 
being to the left. Below the situation of the bronchus the 
pneumo-gastric nerves surround the cesophagus with their 
branches, and above the same spot the thoracic duct will be 
found to the left of the tube. 

Structure.—If a piece of the middle of the gullet is Three 
removed and distended with cotton wool, it will be found iit. 


to consist of a muscular, a cellular, and a mucous coat. 


a. The muscular coat is thick and strong, and consists of two haha 
layers of fibres, the external being icaesdutinl and the internal coat 
circular in direction, like the muscular tunic of the other parts of 
the alimentary tube. At the upper part of the esophagus the fibres 
are red, and have the striped character ; but below they are paler, 
and are mostly of the unstriped kind. 

The eaternal layer is formed of parallel longitudinal fibres, which of exter- 
form an entire covering, and end below on the stomach. The fibres piudinal 
begin by longitudinal bands opposite the cricoid cartilage (p. 125.). 

The internal layer of circular fibres is continuous above with aa be 
the fibres of the pharynx; these are more oblique at the middle creat 
than at either end of the esophagus. 

b. The cellular layer lies between the muscular and mucous Cellular 


coats, and attaches one to the other loosely. aa 
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Mucous ¢. The mucous coat or lining will be seen on cutting open the 

coat. tube to be pale in colour, and of some thickness. It is very loosely 
connected with the muscular coat, and is thrown into longitudi- 
nal folds when the esophagus is contracted. Lining the interior 
is a layer of scaly epithelium, and the surface is studded here and 
there with minute papille. 


aah Some small compound glands (cesophageal) are found at the 
glands. fa) 
lower part of the gullet. 
In the LyMpHAtics OF THE THorRAX. — In the thorax there are 
orax, 


lymph lymphatic vessels both of the wall and of the viscera, which 
tic 
glands enter collections of glands in certain positions, and end in 
and 
‘either the one or the other of the two lymphatic ducts. 
Besides these the large thoracic duct traverses the thorax 


in its course from the abdomen to the neck. 


Several a. Lymphatic glands.—Along the course of the internal mam- 
avai mary artery is a chain of sternal or mediastinal glands, which re- 
en ceive lymphatics from the front of the chest, the thymus gland, 


= A the pericardium, and the upper surfaces of the diaphragm and 

atics are liver. On each side of the spine, near the heads of the ribs as well . 

collect~ ° : . 

ed. as between the intercostal muscles, is a set. of intercostal glands that 
receive the lymphatics of the posterior wall of the thorax. At the 
root of and along the trachea are numerous bronchial glands, 
through which the lymphatics of the lung pass. And beneath the 
arch of the aorta are a few cardiac glands, which receive the 
lymphatics of the heart. Along the side of the aorta and the 
cesophagus is a chain of wsophageal glands, which are joined by 
the lymphatics of the cesophagus, and communicate with those of 
the lungs. 


Thoracic 6. The thoracic duct is the great channel by which the 
“vc! lymphatic and lacteal fluid of the lower half of the body and 
begins in the left part of the upper half is conveyed to the blood. The 
domen duct begins in the abdomen in an enlargement (chyli re- 
and ends 
inneck. ceptaculum), and ends in the left subclavian vein of the 
neck. It is from eighteen to twenty inches in length, and 
is contained in the thorax, except at its origin and termi- 
Connec- nation; and it has the undermentioned connections. En- 
ions 


inthe tering the cavity to the right side of the aorta and through 
more. the same opening, the duct ascends on the right of that 
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vessel, between it and the vena azygos, as high as the arch. 
Opposite the second dorsal vertebra the duct passes beneath 

the arch of the aorta and the left subclavian artery, and is 
applied to the left side of the cesophagus, which conducts 

it to the neck. Lastly, at the lower part of the neck, the 

duct arches’ outwards, as before described (p. 113.), to open 

into the left subclavian vein. In its course the tube is May be 
oftentimes divided in two, which unite again; and near its 
termination it is generally branched in the same way. It is Is fur- 
provided with valves, like a vein, at intervals, and these are with 
in greatef number at the upper than at the lower part. ea hig 
Occasionally the duct may be found on the left instead of 

the right side of the aorta. 


In the thorax the duct receives the lymphatics of the left half Receives 
of the wall of the cavity, viz. from the sternal and intercostal atice, ~ 
glands ; also the lymphatics of the left lung, of the left side of the 
heart, and of the trachea, and the cesophagus. 


e. The right lymphatic duct, though not in the thorax, is Right 
‘mainly formed by the large branches received from the re 
viscera of the cavity. It is a short trunk at the lower part isin the 
of the neck, which is about half an inch in length, and opens nour 
into the angle of union of the subclavian and jugular veins 
of the same side. Its opening is guarded by valves. 

Into this trunk the lymphatics of the right upper limb and right 1¢ re. 
side of the head and neck pour their contents. In addition, the yop 


lymph- 
lymphatics of the right side of the chest, of the right lung, of the ates of 
right side of the heart, and some from the right lobe of the liver, -— of 
after passing through their respective glands, unite into a few thorax. 
large trunks that ascend beneath the innominate vein to reach the 


duct in the neck. 


Corp OF THE SyMPATHETIC NERveE. — The thoracic part Thoracic 
of the gangliated cord of the sympathetic lies by the side of ovlatal 
the spinal column, over the heads of the ribs and the inter- ee 
costal vessels. The ganglia present on it are usually twelve, hae 
one being opposite each dorsal nerve, but this number ganglia, 
varies much: of these, the upper one is the largest ; and the 
last two are rather anterior to the line of the others, being 
situate on the side of the bodies of the corresponding ver- 


tebre. In the chest the sympathetic nerve is covered by d 
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and is | the pleura, and it is continuous above and below with the 
covere 


by pleu- cord in the neck and the abdomen. 
Each ganglion furnishes external branches of communi- 


Branch 
es cation with the spinal nerves, and internal or visceral 
branches. 
to join Connecting branches. — Two offsets pass outwards from 
e 


spinal each ganglion to join a spinal nerve (intercostal). In the 

"branches of communication both white and sympathetic 
nerve fibres are combined. 

tosupply ‘The znternal branches differ in size and distribution, ac- 

a a cording as they are derived from the upper or the lower six 
ganglia. 

In the a. ‘The branches of the upper six are very small, and are distri- 

hele buted to the aorta, and the vertebre and their ligaments. Mr. 

oe ou Swan describes a plexus in front of the spine as formed by the 

small. union of the branches of opposite sides. From the third and fourth 
ganglia offsets enter the posterior pulmonary plexus. 


In the b. The branches of the lower six ganglia are larger and much 
ower F . 

six, whiter than the others, and are united together to form some 
largeand 


white, Visceral nerves of the abdomen (splanchnic). These splanchnic 


and form nerves are three in number (large, small, and smallest), and pierce 
nerves. the diaphragm to end in the solar or the renal plexus. 

Great 1. The great splanchnic nerve is a large white cord, which arises 
“ml? by roots apparently from only four or five ganglia (sixth to the 


tenth), but its fibres may be traced upwards on the knotted cord 
which as high as the third ganglion. The nerve descends on the bodies 
ends in : : 
semi- of the vertebri, pierces the fibres of the crus of the diaphragm, 
a and ends in the semilunar ganglion of the abdomen.—(See NERVES 


OF THE ABDOMEN.) 


At the lower part of the thorax the nerve may be divided into large 
bundles, and it may present a ganglion, or more than one on its different 


bundles. 
inet 2. The small splanchnic nerve is formed by roots from the tenth 
nie and eleventh ganglia, or their intervening cord. In the thorax 


it} communicates sometimes with the great splanchnic nerve, and 


he 3 is transmitted inferiorly through the crus of the diaphragm, 
plexus. to enter the part of the solar plexus by the side of the celiac 


artery. 


Smallest 3. The smallest splanchnic nerve begins in the last ganglion, and 
ens accompanies the other nerves through the diaphragm. In the 


eee abdomen it ends in the renal plexus. When this nerve is absent, 


its place is taken by a branch of the preceding nerve. 
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PARIETES OF THE THORAX. 


Between the ribs in the wall of the thorax are the two sot 
layers of intercostal muscles, which enclose the intercostal ee a 
nerves and arteries. At the base of the thorax the dia- thera 
phragm is to be examined in part, as it forms the boundary 
in this direction; and at the apex of the cavity the relative por shiiet 
situation of the parts contained in the upper aperture is to apex. 
be studied. 

IntERcostaL Muscrus. — The anterior part of these iter. 
muscles has been described with the wall of the thorax in mas. 
the dissection of the upper limb (p. 229.). The posterior Oat 
part of the same muscles is now to be examined from the 
inner side. 

The internal intercostal muscle is fixed to the inner vane 
margin of the ribs bounding the intercostal space. Be- 
ginning at the sternum, it reaches backwards only to the en, 
angle of the ribs in the upper spaces, but in the lower baad of 
spaces the muscular fibres are continued nearly to the head 
of the rib. Where the muscle ceases, a thin fascia is pro- 
longed from it to the spine. The inner aspect is lined by connec- 
the pleura, and the opposite surface is in contact with the °°” 
intercostal nerve and vessels. 

External intercostal muscle. — Between the posterior outer 
border of the internal muscle and the spine, when the fascia ch 
before referred to is removed, the external intercostal 
muscle will be seen. Its attachments above and below are extends 
to the margins of two contiguous ribs, and its fibres cross Won 6 
those of the internal muscular layer. Whilst this muscle 
extends backwards to the spinal column, it does not reach 


farther forwards than the cartilages of the ribs. 


Dissection.—In a few spaces cut through the internal intercostal Trace 
° nerves. 
muscle, and trace outwards the intercostal nerve and artery. 


The INTERCOSTAL NERVES are the anterior divisions of Inter- 
costa. 


the dorsal nerves. In their distribution these nerves differ nerves 
are no 


from the other spinal nerves of the body, inasmuch as they joined in 
course forwards almost horizontally to the middle line, with- ial 
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out being united together in a plexus. ‘Twelve in number, 
they occupy the intercostal spaces, except the last, which is 
below the last rib. There is the following difference be- 


Upper tween the upper and lower nerves, viz. that the upper six lie 
six are 


ae he between the ribs in all their extent, and are confined to the 


lower six wall of the thorax, whilst the lower six enter the abdominal 

them in wall where the ribs cease in front. 

Connec- At the posterior part of the chest the nerves are seen to 

wih lie at first between the pleura and the external intercostal 

cles; muscle, with an artery and vein; but they soon enter 
between the two layers of the intercostal muscles, and ex- 
tend forwards to the middle line of the body, as before 

i said. Near the head of the rib each nerve is joined by fila- 


thee’ ments from the sympathetic; and in its course it supplies 


Ofsets- branches to the intercostal muscles and the ribs, as well as 
cutaneous offsets to the surface, which are described in the 
dissection of the upper limb (p. 216.), and of the wall of the 
abdomen. 

Excep- _ There are some exceptions in the first and second nerves 


two first. to the general arrangement which has been above specified. 


First a. The first nerve ascends in front of the neck of the first rib, 
enters and ends in the brachial plexus. It supplies a small intercostal 
aa branch to the first space, which furnishes muscular offsets, and 
becomes cutaneous by the side of the sternum, after the same 
Has course as the others. But there is not any lateral cutaneous 
cutane- branch from this nerve, except in those cases in which the next 
branch. Nerve is not as large as usual. 
Second 5. The second nerve may extend a considerable way on the wall 
nerve: of the chest before entering between the intercostal muscles, and 
may ascend even to the first space. It is remarkable in having a 


very large lateral cutaneous branch (p. 217.). 


Formof Upper surface of the diaphragm. —The diaphragmatic 
surface partition between the thorax and abdomen is specially de- 
thea scribed with the deep muscles of the latter cavity. The 
upper surface of the muscle which is turned to the thorax is 
on the whole convex, but the arch is greater on the right 
than the left side. The centre of the muscle is tendinous, 
Parts in but the lateral parts are fleshy. In contact with the upper 


contact 
with it, Surface are the lungs, one on each side, and the pericardium 
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in the middle. In the muscle are the following apertures: Aper- 
—one for the csophagus and the pneumo-gastric nerves, it. it ain 
another for the vena cava, and a third for the aorta with the 
thoracic duct and the vena azygos. The phrenic vessels and 
nerves enter the upper surface external to the pericardium ; 

and the splanchnic and sympathetic nerves are transmitted 

to the abdomen through the posterior part. 

Parts passing through the upper aperture of the thorax. pre 
— In the middle line are the trachea and the cesophagus, in inthe 
and the origin of the sterno-hyoid and sterno-thyroid muscles, aperture, 
with the remains of the thymus gland in front of those tubes, In an 
and the longus colli muscle behind them. Between the two nd cacti 
tubes is the recurrent nerve of the left side. On each side ““® 
the bag of the pleura and the apex of the lung project into 
the neck; and between the pleura and the trachea and 
cesophagus, are found the several vessels and nerves that 
pass from the thorax to the neck, or in the opposite direc- 
tion. Thus, first, on both sides, is the innominate vein Fartly vs 
with the phrenic and pneumo-gastric nerves, but behind on both 
these the parts on the two sides are different. On the right ; and va 
side, next in order from before backwards, are the inno- 1 
minate artery and the cardiac nerves; but on the left side 
the left common carotid artery, the thoracic duct, and the 
left subclavian artery, with the cardiac nerves. Lastly, 
altogether behind, on both sides, are the cord of the sym- 
pathetic, the first intercostal nerve, and the superior inter- 
costal artery. 


The dissectors of the thorax now wait while the dissection The dis- 


of the back is made. Afterwards they should examine the ofthe. 


back is 


ligaments of the ribs and of the spine in the following now 
section. mete 


Section II. 


LIGAMENTS OF THE TRUNK. 


Tue ligaments connecting the vertebra to one another, the Enume- 
ribs to the spinal column and the sternum, and the pieces theliga- 


of the sternum one to another, are described in this section. 


See Pe 
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Aribis ARTICULATION OF THE Rips. — The rib is united to the 


united 5 
with vertebre on the one side, and to the sternum on the other, 


ey ily by three sets of ligaments, viz. one between the head of the 

stermu™- Hone and the bodies of the vertebra; a second from its 
neck and tubercle to the transverse processes of the ver- 
tebre ; and a third, for each true rib, between its cartilage 
and the sternum. 


mote Dissection.—F or the purpose of examining the ligaments between 

dentin the posterior part of the rib and the vertebre, take a piece of 

verte- the spinal column with the ribs attached. After removing the 

bre. intercostal muscles and the cellular membrane from the surface of 
the bones, the ligaments that are superficial will be seen passing 
forwards to the spinal column and upwards to the transverse pro- 
cess. The ligaments attaching the cartilage of the rib to the 
sternum will be found on the part of the anterior wall of the 
thorax that was removed in opening the thoracic cavity. 


Liga- A. Ligaments of the head of the rib.—The head of the 


or eee rib is received into a hollow on the side of the bodies of 


are the $70 contiguous vertebra, with the exception of the first, 
eleventh, and twelfth ribs; and it is provided with two re- 
taining ligaments — costo-vertebral and interarticular, and 
between synovial sacs. 

costo- The costo-vertebral ligament, which is also named 

brat or stellate from its form, is composed of radiating fibres, that 

stellate; fx the rib to two vertebrae. It consists of three sets of 
fibres: the upper set is the largest, and is attached to the 
body of the vertebra above the rib; the lower one descends 
to the inferior of the two vertebrae, with which the head 
articulates; and the central part is united with the fibro- 
cartilage between those vertebre. 

Ae cky The interarticular ligament is a short thin band, which 

artict- is attached on one part to the ridge separating the articular 
surfaces on the head of the rib, and becomes blended by the 
other end with the interosseous substance between the ver- 
tebre. In the first, eleventh, and twelfth ribs it is absent. 
This band will not be seen till the stellate ligament is 
divided. ' 

withtwo Synovial sacs. —'There are two sacs to each rib, one on 

sacs: each side of the interarticular ligament, except in the three 
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ribs before mentioned, which have but one articular surface 
for each rib. 


B. Ligaments of the neck and tubercle of the rib.— Three Liga- 
ligaments (costo-transverse) pass from the neck and tubercle neck of : 
of the rib to the transverse processes. There is one synovial ae 
sac between the rib and its transverse process. 

The anterior costo-transverse ligament is larger and pee 
longer than the others, and ascends from the upper border of tans- 
the neck of the rib to the lower edge of the transverse process 
of the upper of the two vertebree, with which the head of the 
rib is connected. It is absent in the first and last ribs. Be- 
tween this ligament and the vertebre the posterior branches 
of the intercostal artery and dorsal nerve pass backwards. 

The posterior costo-transverse is a short band of fibres Pos- 


terior 
between the tip of the transverse process of the lower of the ©sto- 


two vertebra, with which the head articulates, and the rough verse” 
part of the tubercle of the rib. It is placed at the posterior 
aspect of the rib. If the fibres are divided, a synovial mem- [orer" § 
brane will be seen to cover the surface of the bones which 
are in contact; but this is absent in the two lowest ribs. 

The middle or interosseous costo-transverse is placed hori- Middle 
zontally between the neck of the rib and the transverse trans: 
process with which the tubercle articulates. It will be best 
seen by sawing horizontally through the rib and the trans- 
verse process. Its fibres are near the lower margin of the 
transverse process, and are mixed with reddish cellular 
membrane. 


C. Ligaments of the cartilages of the ribs: —The costal Untos 
cartilages of the true ribs are united to the sternum by an est 
anterior and a posterior ligament, which cover a synovial lages 
membrane; and they are further joined externally to the 
bony part of the rib. Some of the lower cartilages touch 
and are connected together by fibrous bands and synovial 
membrane. : 

a. In the chondro-sternal articulation the cartilages of the with the 
true ribs are received into the depressions on the side of the num, 
sternum, and are fixed in position by surrounding fibres, but 
chiefly in front and behind, where they give rise to an an- 


AA 


a 
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terior and a posterior ligament. Between the cartilage and 
the articular surface of the bone is a synovial membrane. A 
separate band of fibres passes between the cartilage of the 
seventh rib and the xiphoid cartilage, and is named costo- 
xiphoid ligament. 

with the b. Costal cartilage with the rib.—The bony part of the 

> rib is hollowed to receive the costal cartilage, and the two 

are united only by the investing membrane of the rib. 

with one €. One costal cartilage to another.—The contiguous sur- 

another. fces of the costal cartilages, from the sixth to the ninth, are 
connected by ligamentous fibres, and the surfaces in contact 
are lined by a synovial membrane. 

ppninn of ARTICULATION OF THE Pieces oF THE SrerNuM.—The 

sternum. upper piece of the sternum is connected to the lower by an- 
terior and posterior longitudinal fibres, and between them is 
an intervening fibro-cartilage. 


Twosets ARTICULATION OF THE VERTEBR&. — The several vertebre 


ee composing the spinal column are united together by two sets 


thever- of ligaments— one between the bodies, and the other between 
tepr®- the processes of the bones. | 
These ligaments have a general resemblance along the 
spinal column, and one description will suffice, except for 
those between the first two vertebra and the head, and those 
between the bones of the pelvis. The description of the 
special ligaments, thus excepted, will be found in the dissec- 
tion of the neck (p. 158.) and of the ligaments of the pelvis. 
Howto Dissection. — After the dissection of the ligaments of the ribs, 
see the the same piece of the spinal column will serve for the ligaments of 
liga- the bodies of the vertebra and of their articular processes. It is 
supposed that the spinal canal has been opened to examine the 
spinal cord, and that the posterior ligament of the bodies of the 
vertebre is therefore evident. Ifthe canal should not be opened, 
the arches of the vertebree must be sawn through close to the 
articular processes. The remaining ligaments between the arches 
and spines of the bones will be seen on those pieces that are 
taken away in opening the spinal canal. 


The A. Ligaments of the bodies of the vertebre.—'The bodies 


bodies . - : 
are of the vertebre are united by an anterior and a posterior 
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common ligament, and by intervening pieces of fibro-car- unitea 

tilage. i 
The anterior common ligament is whiter and more anterior 

fibrous than the posterior, and reaches from the atlas to the liga 

sacrum. The ligament is widest opposite the lumbar verte- which 

bree, and becomes narrower as it is traced upwards. Its out- width, 

line is also uneven, for it is rather wider opposite the bodies 

of the vertebrae than on the intervertebral substance. Its 

fibres are longitudinal in direction, and consist of a super- 

ficial anda deep layer. By detaching the ligament, the super- length, 

ficial fibres will be seen to reach the length of three or more tach- 

vertebra, whilst the deep pass from bone to bone. At its its fibres, 

attachment a greater number of the fibres are found to be 

connected with the intervertebral fibro-cartilages than with 

the bones; and of those which are connected with a vertebra 

more are fixed to the margins than to the centre of its body. 

If the ligament is cut across at intervals it will be found to ithe. 


be thickest opposite the hollow part of the body of the ness. 
vertebra. 

The posterior common ligament is contained in the Po 
spinal canal, lying on the posterior aspect of the bodies of common 
the vertebra, and extends from the sacrum to the second rien} 
vertebra. It is wider opposite the intervertebral substance is wide 
than opposite the body of the vertebra, and its margins are ahi 
therefore zigzag or dentate, especially in the lumbar part of 
the spine. Its fibres are superficial and deep, as in the an- attach- 
terior ligament, and are more closely united with the inter- and, 
vertebral substance than with the bone. The thickness and conn 
width of the ligament are greatest opposite the dorsal ver- 
tebre. One surface of the ligament is in contact»with the Connec- 
dura mater; and between the opposite surface and the ver- 
tebre are the large veins issuing from the bones. 


Dissection. — To see the intervertebral substance, the anterior To see 
and posterior common ligaments should be taken away. One ets 
vertebra should be detached from the intervening fibro-cartilage be 
to obtain a horizontal view of the same; and two other vertebre "°° 


should be sawn vertically to see the difference in its consistence. 


The intervertebral substance is placed between the con- ae he 
A Ae 
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sub-  tiguous surfaces of the bodies of the vertebra from the axis 


st + . 
; tee. to the sacrum. ‘Taking the shape of the vertebra it forms a 


shape of layer, or plate, of fibro-cartilage between those bones, and is 
bones, connected, as before remarked, with the anterior and posterior 

common ligaments, and with the stellate ligaments of the heads 
andgives of the ribs. ‘These plates are thicker between the lumbar 


the 4 

curvesto and cervical vertebra, than between the dorsal vertebra ; 
the 4 e ° 

spine. and where the spinal column 1s arched forwards, as in the 


loins and neck, the convexity is due to the fibro-cartilages, 
which are there deepest at their anterior edge. 


Formea Lhe disc of the intervertebral substance is united firmly 


of plates . 
tee. to the surfaces of the bones. It is composed of a number of 


round 5 : : : 
apulpy fibro-cartilaginous plates surrounding a central pulpy elastic 


| ; sia ‘ 
part. matter, that projects when two bones and their intervening 


layer are sawn through. The plates of fibro-cartilage are 
arranged in layers, one within the other, like the scales of an 

onion, and their edges are connected to the bony surface; 
Itslayers but they do not pass vertically from vertebra to vertebra, for 
ae the external plates are bent outwards, whilst those nearer 
’ the centre are bent so as to have the convexity of their curve 

and turned towards the central pulpy part. Each layer of the 
fibres  fibro-cartilage is composed of oblique fibres, and the fibres of 
one layer are directed across those of another like the parts 
of the letter X. This disposition of the fibres will be best 

seen on the discs between the lumbar vertebra by dissecting 


layer after layer. 


several  B. Ligaments of the processes of the vertebre.—The several 
liga- P ° 

ments of Processes of the vertebrae have special ligaments: thus the 
the v . : 

tebral. articular processes are united by a capsular ligament anda 


tesses. synovial membrane; the plates of the vertebra are joined 
by yellow ligaments; the spinous processes have one band 
along the tip and another between them; and the transverse 
processes have bands of fibres between them in some parts. 


thoseot a. Ligaments of the articular processes. — Between the 
the arti- B B ° Se 

cular articulating processes there is a moveable joint. The bones 
pro- : 

pros are covered with cartilage, and are surrounded by a loose 
are Cap ° . 

sularana capsular ligament of scattered fibres, which encloses a syno- 


synovial 
sac. vial nates. In the cervical region of the spine, the 
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capsular ligaments are larger and looser than in the dorsal 
or lumbar part. 

b. Ligaments of the arches. —'The ligamenta subflava, so Those 
named from their colour, are situate between the plates archee 
or arches of the vertebra, and close the spinal canal be- cena 
hind. These are two somewhat square ligaments in the ce 
interval between the arches of two contiguous vertebra, one 
for each half of the arch, which approach one another along 
the middle line. Each consists of elastic yellow tissue, and Attach- 
is attached above to the inner surface of the half arch, but ad 
below to the upper border, and somewhat to the outer surface 
of the corresponding part of the arch next below. On each 
side the ligament reaches from the articular process to the 
root of the spinous process. Between the first two vertebra 
and the skull there are special fibrous ligaments in the same 
situation (see p. 158.). 

ce. Ligaments of the spines.—Along the tips of the spinous These 
processes of the dorsal and lumbar vertebra is a longitudinal spines 
band of fibres, swpraspinous ligament. It is thicker in the along” 
lumbar than in the dorsal region of the spine, and is formed sans. 
by superficial and deep fibres ; the former reaching over three 
or more spines, whilst the latter pass from bone to bone. 

It is closely united with the tendons of the muscles. 
In the dorsal and lumbar parts of the spinal column there an4 be- 


are also found thin and somewhat membranous inéerspinous the a 
ligaments, which reach from the root to the tip of the spinous 

_ process. The strength of these bands is dependant upon the 
interval they have to fill; therefore they are more marked in 

the lumbar than in the dorsal vertebre. 

d. Ligaments of the transverse processes. — Between the Those 
transverse processes of the lower dorsal vertebra there are Grits 
round bundles of fibres, intertransverse ligaments. In the pro. 
lumbar vertebra, also, there are thin membranous bands that 


close the intervals between the same processes. 


é 
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CHAPTER V. 
DISSECTION OF THE BACK. 


How the Tus part of the body is either allotted to one student, or its 

hissect- dissection is undertaken conjointly by the dissectors of the 
head and upper limb; one preparing the parts in the neck, 
the other those in the dorsal and lumbar regions of the 
back. If the last arrangement is adopted, the dissector of 
the upper limb may direct his attention only to those para- 
graphs that are marked with an asterisk, and the dissector 
of the neck may take for the most part the paragraphs which 
are not so marked. 

dicts Position. — For this dissection the body lies with the 
face downwards, supported in that position by blocks beneath 
the chest and the pelvis, with the limbs hanging over the 
end and sides of the dissecting table.. To make tense the 
neck depress the head, and fasten it with hooks. 

Dissece- Dissection. — In the back the student will meet with successive 

moti strata of large muscles, five in all, amongst which vessels and 

Kin. nerves are interspersed. The first step in the dissection is to raise 
the skin from the surface in two flaps, by means of the following 
incisions :—One cut is to be made along the middle line of the 
body, from the occipital protuberance to the back of the sacrum. 
Another incision is to be carried from the last dorsal vertebra to 
the acromion process of the scapula, and the flap of skin above it 
is to be turned outwards by both dissectors. The remaining piece 
of integument is to be detached by a transverse incision opposite 
the crest of the ilium, and then to be reflected by the dissector 
of the upper limb, in the same direction as the other flap. Under 
"the upper flap of skin is the trapezius, and underneath the lower 
one is the latissimus dorsi muscle. 

Gece The cutaneous nerves may now be sought in the subcutaneous 

seuus cellular layer. These nerves vary much in size in the different 

nerves. parts of the back, aud their number is also irregular. Asa general 
rule, there is one corresponding to each Yertebra. In the neck, 
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and opposite the upper part of the thorax, the nerves will be 
found to issue near the spines of the vertebrae; but over the lower 
part of the thorax, and in the loins, they are in a line with the 
angles of the ribs. Small cutaneous arteries accompany the 
nerves, and guide the dissector to their position. The cutaneous 
branches of the sacral nerves come into the dissection of the lower 
limb. . 

CuranEous Nerves. — The tegumentary nerves of the Cuta- 
back are derived from the posterior divisions of the spinal nerves 
nerves, in one part coming from the external, and in another oe 
spot from the internal branches into which these bifurcate. 
Small arteries accompany the greater number of the nerves, 
and there is the same difference in them as in the nerves, 


respecting the branches from which they arise. 


The branches of the cervical nerves perforate the trapezius, and In the 

for the most part turn outwards in the integuments. There is one as 
from each nerve, except from the first, and from the three last. 
The branch of the second nerve is named large occipital, and ac- 
companies the occipital artery to the back of the head (p. 7.). 
The branch of the third cervical nerve, besides its transverse branch 
to the neck, gives upwards an offset to the lower part of the head, 
which is united with the great occipital nerve, and is distributed 
internal to it. 

* The branches of the dorsal nerves are directed outwards in the Inthe 
integument over the trapezius and latissimus dorsi muscles. Those ee 
of the six upper nerves perforate the trapezius near the spines of 
the vertebra, and the branch of the second, which is larger than the 
rest, reaches as far as the scapula. The branches of the siz lower 
nerves pierce the latissimus dorsi mostly in a line with the angles 
of the ribs; these are oftentimes uncertain in number. 

* The branches of the lumbar nerves are derived only from the ithe 
first three; they perforate the latissimus dorsi muscle in a line 
with the outer border of the erector spinz, and crossing the crest 
of the ilium, are distributed in the integuments of the buttock. 


Dissection. —The cellular membrane is now to be taken from Dissec- 
the trapezius and latissimus dorsi in the direction of the fibres of Ko 
each, and the upper limb is to be carried backwards or forwards 
according as it may be necessary to put on the stretch the different 
fibres of the muscles. Some of the cutaneous nerves should be 
left, in order that they may be traced afterwards through the 


muscles to their origin. 
AA 4 
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First layer of muscles of the back.—Two muscles, -the 
trapezius and the latissimus dorsi, are found in this layer. 

* The TRAPEZIUS MUSCLE is triangular in shape, with the 
base towards the spine, but the two muscles taken together 
have the form of a trapezoid figure. ‘The muscle has an 
extensive aponeurotic origin from the spines of the dorsal 
vertebre and their supraspinous ligament, from the spinous 
process of the seventh cervical vertebra, from the liga- 
mentum nuche between the last point and the head, and 
lastly from the superior transverse ridge of the occipital 
bone — the inner third. From this origin the fibres are 
directed outwards, converging to the shoulder, and are in- 
serted into the outer third of the clavicle, at its posterior 
aspect; into the acromion; and into the upper edge of the 
spine of the scapula. This muscle is subcutaneous. Along 
the middle line the tendinous origins of the trapezius of 
opposite sides form an aponeurosis of an oval form, which 
extends from the spine of the sixth cervical to that of the 
third dorsal vertebra; and on the outer side the lowest 
fleshy fibres end in a small triangular tendon that glides 
over the smooth surface at the root of the spine of the 
scapula. The anterior border bounds behind the posterior 
triangular space of the side of the neck. By its insertion 
the trapezius corresponds to the origin of the deltoid 
muscle. 

Dissection. — The fibres of the trapezius are to be divided near 
the scapula, and over the spinal accessory nerve, so as to trace the 
ramifications of that nerve in the muscle, and its junction with the 
branches of the cervical plexus. A small artery to the trapezius 
(art. superficialis colli) accompanies the nerve. 


The spinal accessory nerve, having crossed the posterior 
triangle of the neck, enters beneath the trapezius, and forms 
a kind of plexus with branches of the third and fourth 
nerves of the cervical plexus. The nerve is distributed to 
the muscle, and its filaments reach nearly to the lower 
border. 


Dissection. — To see the parts that are covered by the trapezius, 
divide the muscle longitudinally, internal to the position of the 
spinal accessory nerve, and throw inwards and outwards the two 
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parts. The dissector of the upper limb should clean the fibres of 
the rhomboidei and levator anguli scapule muscles, which are fixed 
to the base of the scapula, that bone being drawn away from the 
trunk to make tense the fibres, Whilst the dissector of the neck 
should expose the parts beneath the clavicle, viz. the posterior 
belly of the omo-hyoid muscle with the suprascapular nerve and 
artery, the transverse cervical vessels, and the small branches of 
nerves to the levator anguli scapulee and rhomboid muscles. If 
the trapezius is detached in the neck, the ligamentum nuche, from 
which it takes origin, will be brought into view. 

* The trapezius conceals in the neck the splenius and a parts 
small part of the complexus, with the levator anguli sca- by tra 
pulz; and in the dorsal region it covers the following °°” 
muscles — the rhomboidei, the erector spine, and the latissi- 
mus dorsi. As it reaches the scapula it lies over the supra- 
spinatus muscle. 

The ligamentum nuche is a narrow fibrous band that riga- 
extends from the spinous process of the seventh cervical nuche. 
vertebra to the occipital protuberance. This structure 
serves as a partition between the muscles of opposite sides 
of the neck ; and from the under part processes are sent 
down to be attached to the spinous processes of the six 


lower cervical vertebree. 


* The LATISSIMUS DORSI is a thin and wide muscle in the Latissi- 
back, but is pointed and fleshy towards the humerus. At dorsiis 
its inner attachment the muscle is aponeurotic, and is con- frome 
nected with the posterior half of the crest of the ilium, with is ‘s 
the spines of the sacrum, and with the spinous processes of t?¢' 
the vertebre as high as the fifth dorsal; further, the muscle 07s, 
has three or four fleshy processes of origin from as many of f0%:°"* 
the lower ribs, which digitate with pieces of the external °™ 
oblique muscle. All the fibres converge to the inferior "”* 
angle of the scapula, and after crossing that point of bone 
are continued forwards to be inserted by means of a tendon Incer- 
into the bottom of the bicipital groove of the humerus. A hummer 
small part of the upper border is covered by the trapezius ; anti 
but near the scapula there is a space between the two“ 
muscles, in which the ribs and the intercostal and rhomboid 


muscles are seen. The lower or anterior border is either 
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parallel to the edge of the external oblique muscle of the 
abdomen in the interval between the last rib and the crest 
of the ilium, or it overlays that muscle. Frequently the 
latissimus has a distinct fleshy slip from the inferior angle of 
the scapula. 


Dissection. — Divide the latissimus about midway between the 
spines of the vertebrz and the angle of the scapula, and reflect 
inwards and outwards its halves. In raising the inner part of the 
muscle, care must be taken not to destroy the thin serratus 
muscle and the aponeurosis which is continued upwards from it. 
In the interval between the last rib and the crest of the ilium the 
latissimus is adherent to the aponeurosis of the transversalis abdo- 
minis muscle, and should not be detached therefrom. 


* The latissimus dorsi muscle lies on the erector spine, 
the serratus posticus inferior, and the lower ribs with their 
intercostal muscles. As it rests on the angle of the scapula, 
it conceals the teres major and a part of the rhomboid 
muscle. Its relation to the teres is remarkable: at the 
angle of the scapula it is in contact with the posterior aspect 
of the teres, but nearer the humerus it turns round this 
muscle, and is inserted in front of it. Between the angle of 
the scapula and the humerus the latissimus forms part of 
the posterior boundary of the axilla. 


Dissection. — After the latissimus dorsi is reflected, the dissector 
of the abdomen should examine the disposition of the posterior 
tendon of the transversalis abdominis between the last rib and the 
innominate bone. In this spot are the parts of the abdominal 
muscles that have been left in the previous dissection. Firstly, 
there may or may not remain a piece of the external oblique 
muscle. After the removal of this muscle (supposing a part to be 
left), the internal oblique is seen to be attached to a subjacent 
aponeurosis, and to the ribs and the crest of the ilium; its attach- 
ments above and below are to be cut through, and it is to be raised 
from the transversalis muscle, as far as it can be, towards the 
spine. Now the aponeurosis of the transversalis muscle (fascia 
lumborum) appears, and perforating it are two nerves: one the 
last dorsal, with an artery near the last rib; and the other the 
ilio-hypogastrie, close to the crest of the ilium. Two offsets are 
prolonged from this fascia to the transverse processes. To see 
one prolongation cut through the latissimus dorsi, both its aponeu- 
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rosis and fleshy part, by an incision directed outwards from the 
middle line, on a level with the spinous process of the third lumbar 
vertebra, and gently raise the outer border of the muscle (erector 
spine), which is exposed thereby. By dividing this prolongation 
transversely, another muscle (quadratus hinboears) will appear : 
on raising the outer border of this last muscle the second offset of 
the fascia comes into view. 


The fascia Lope iach is the posterior aponeurosis of the Fanci 
umbo-= 


transversalis abdominis muscle, and occupies the interval Risinh 
part o 


between the last rib and the crest of the ilium. By its trans. 


versalis 
cutaneous surface it gives attachment to the internal oblique abdomi- 


muscle, sometimes to the external oblique, and lightly" 

to the aponeurosis of the latissimus dorsi. The last dorsal 

and ilio-hypogastric. nerves pierce the aponeurosis in their 
course “from the abdomen. From the inner or posterior 

part of the aponeurosis two prolongations reach to the trans- 

verse processes of the lumbar vertebra. ‘The more super- has two 
ficial of the two is the strongest; and passing beneath the behind; 
erector spine (in this position of the body), it is connected — 
to the apices of flie transverse processes, filling the intervals 
between those pieces of bone. The deeper or anterior 
prolongation passes on the abdominal surface of the quadratus 
lumborum, and is fixed. to the roots of the transverse pro- the 


other to 
cesses and to the bodies of the vertebra. Thus the pro- root of 


trans- 
longations of the fascia contain the quadratus lumborum in Mal: 
a sheath; and the erector spine lies in another sheath, which cesses, 
is formed by the aponeurosis of the latissimus on the one form, 


side, and the posterior prolongation of the fascia lumborum for 
muscles. 


on the other. 


The second layer of muscles consists of the elevator of Soruas 
the angle of the scapula, and of the large and small rhomboid lar layer. 
muscles. Besides these, there will be found in the neck 
the posterior belly of the omo-hyoid muscle, with some 
vessels and nerves that turn backwards towards the scapula. 

The LEVATOR ANGULI SCAPUL& arises by tendinous slips Blevator 
from the posterior tubercles of the transverse processes of peer 
the three or four upper cervical vertebra. The fibres form ae 


rather a roundish muscle, and are inserted into the base of 
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Attach- the scapula between the spine and the superior angle. At 
ments , sigs . : 
and con- its origin the muscle is beneath the sterno-mastoideus, and 
nections. 4+ its insertion beneath the trapezius, the rest of the muscle 
appears in the posterior triangular space of the neck. Be- 
neath it are some of the other muscles of the neck (splenius 


and cervicalis ascendens). 
Rhom- * RHOMBOIDEI Muscies.— The thin muscular layer 


boid 
muscles that is attached to the base of the scapula consists of two 


are two. 
pieces, larger and smaller, which are separated by a cellular 
interval. 

Small * The rhomboideus minor is a small narrow band that 


muscle. . . : 
arises from the spinous process of the seventh cervical ver- 


ean tebra, and from the ligamentum nuche, and is inserted into 

’ the base of the scapula opposite the smooth surface at the 
root of the spine of that bone. 

Large * The rhomboideus major is larger than the preceding by 

Le the width of three spinous processes. It arises from the 

spinous processes of the four or five upper dorsal vertebra, 

and from the supraspinous ligaments; and its fibres are 

directed outwards to be fixed to the base of the scapula 

Inser- between the spine and the lower angle. Sometimes all the 

‘ fibres do not reach the scapula, but some end on a tendinous 

Connec- arch near the bone. These muscles are covered in part by 

“ons: the trapezius and the latissimus, but a portion of the larger 

rhomboid muscle is subcutaneous near the angle of the 

scapula. 


Poste- The OMO-HYOID MUSCLE consists of two fleshy bellies, 
belly of anterior and posterior, which are united by an intervening 
hyoid- tendon. Only the posterior part is now seen. The muscle 
arises from the superior border of the scapula behind the 
notch, and from the ligament that converts the notch into a 
aOR foramen. The fibres form a thin riband-like muscle, which 
nation. js directed forwards across the lower part of the neck, and 
ends anteriorly in a tendon beneath the sterno-mastoideus. 
Connec- This muscle is placed partly beneath the trapezius, and is 
partly superficial in the posterior triangular space of the 


neck, where it lies above the clavicle and the subclavian 


Origin 
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artery. It lies on the brachial plexus, and near the scapula, 
on the suprascapular vessels and nerve. 


The suprascapular artery is a branch of the subclavian artery, supra- 
scapular 


and is directed almost horizontally outwards across the lower part artery 
of the neck to the back of the scapula. The artery lies at first tcc. 
behind the clavicle, and appears in the small space that contains ¥!" 
the third part of the subclavian artery: farther out it enters be- 
neath the trapezius, and is directed beneath the omo-hyoid muscle, 
with the suprascapular nerve, to the supraspinal fossa of the sca- ends on 
pula. Before entering the fossa it furnishes a small branch (supra- reatcee 
acromial) to the upper surface of the acromion. 

The suprascapular nerve is an offset of the brachial plexus, and Supra- 
4 scapular 
is inclined backwards to the superior costa of the scapula. It nerve 
passes beneath the supraspinatus muscle, through the notch in the 
superior costa of the bone, and its termination in the muscles on the panics. 
dorsum of the scapula is seen in the dissection of the arm (p. 240.). artery. 


The transverse cervical artery is also a branch of the subclavian, Trans- 
verse 


and has the same direction as the suprascapular branch, viz. cervical 
towards the posterior part of the neck, but it is placed at a #tery of 
greater height above the clavicle. Crossing the upper part of the clavian 
space in which the subclavian artery lies, this branch passes be- 
neath the trapezius, and divides into the two following branches— divides 
superficial cervical and posterior scapular : — a 

a. The superficial cervical branch is distributed chiefly to the id 
under surface of the trapezius, though it furnishes offsets to the cervical 
levator anguli scapule and the corneal glands. ve 

b. The posterior scapular branch crosses beneath the elevator of hostaiee 
the angle of the scapula, and then turns downwards along the base heaet 
of that bone beneath the rhomboid muscles. If these muscles 
are divided, the artery will be seen to furnish branches to them, 
and to give anastomotic twigs to both surfaces of the scapula, 
which join the other arteries distributed on the bone. 

The veins have the same name and course as the arteries above Accom- 
described; they open into the external jugular vein near its junc- tr Phe 
tion with the subclavian vein. 


Nerve to the rhomboid muscles. — This slender nerve of the Nerve of 
brachial plexus (p. 69.) takes the same course as the preceding Haye 
artery, beneath the elevator of the angle of the scapula. Before ™'S" 
its termination it supplies one or two twigs to the elevator of the 


scapula, and it is lost in the rhomboidei on their under surface. 


Dissection. — Reflect the rhomboidei muscles towards the spinous Pistecs 
on. 
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processes, and remove the cellular membrane from the thin ser- 
ratus muscle which is beneath them. 

In the third layer are the following muscles: the serratus 
posticus superior and inferior, with the splenius. 


* The SERRATI muscles are very thin, and receive their 
name from their mode of attachment to the ribs. They are 
two in number, superior and inferior, and have aponeurotic 
origins from the spines of the vertebre. 

* The serratus posticus superior is connected at its origin 
with the ligamentum nuchz and with the spinous processes 
of the last cervical and two or three upper dorsal vertebre. 
The fleshy fibres are inclined downwards, and are attached 
by slips to the second, third, and fourth ribs, external to 
their angles. This muscle rests on the splenius. 

* The serratus posticus inferior occupies the lumbar region, 
and is wider than the preceding muscle. Its aponeurosis 
of origin is inseparably united with that of the latissimus 
dorsi, and is connected to the spinous processes of the two 
last dorsal and three first lumbar vertebra. The fleshy 
fibres ascend to be inserted by offsets into the four last ribs 
in front of their angles, each successive process extending 
further forward than the one below. This muscle lies on 
the mass of the erector spine, and from its upper border 
proceeds the vertebral aponeurosis. 

* The vertebral aponeurosis is a fibrous expansion, which 
is spread over the fourth layer of muscles, and confines them 
in the hollow by the side of the spinous processes. Attached 
inferiorly to the upper border of the inferior serratus, the 
aponeurosis is continued beneath the superior serratus, and 
binds down the splenius muscle. Internally, it is fixed to 
the spines of the vertebra, and externally it is inserted into 
the angles of the ribs. 


Dissection. —Divide the superior serratus, and clear away the 
subjacent vertebral aponeurosis, and the splenius muscle will be 
exposed. . 


The sPLENIUS muscle consists of cervical and cranial parts, 
which are named respectively splenius colli and splenius 
capitis. The two are frequently united in their origin. 
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The splenius colli arises from the spines of the three or four one to 
upper dorsal vertebra, beginning at the sixth. Ascending ae 
in the neck, the muscle is tzserted by tendinous processes 
into the posterior tubercles on the transverse processes of 
the three upper cervical vertebrae, and behind the attachment 
of the elevator of the angle of the scapula. 


The splenius capitis arises from the spines of the last one 


: 4 to the 
cervical and two first dorsal vertebre, and from the liga- head. 


mentum nuche as high as the third cervical vertebra. The 
fleshy fibres ascend and are inserted into the apex and pos- 
terior part of the mastoid process, and into the ridge behind 
it for about an inch. 


The splenius colli is smaller than the splenius capitis, and Their 
its fibres are more oblique... These muscles are beneath tions 
the trapezius, the rhomboidei, and the serratus superior; and ee 
the insertion into the occipital bone is beneath the sterno- 
mastoid muscle. The complexus muscle will be seen appear- 


ing above the upper border of the splenius capitis. 


Dissection. — To expose the fourth layer of muscles, detach the Dissec- 
splenii from the spinous processes, and throw them outwards. pales 
Detach also the serratus inferior in the same way with the ver- !4¥* 
tebral aponeurosis, and clear the cellular membrane from the sur- 
face of the large mass of the erector spine that now comes into 
view. 

Opposite the last rib is the beginning of a cellular interval which ee 
divides the mass into an outer piece (sacro-lumbalis), and an inner lis and 
piece (longissimus dorsi). By sinking the knife into this interval, sory _ 
the sacro-lumbalis may be turned outwards, so as to expose the ™“°* 
fleshy slips of its accessory muscle, which are fixed to the angles 
of the ribs. A thin narrow muscle (cervicalis ascendens), which Offset 
is continued from the sacro-lumbalis beyond the ribs, should ewe 
be separated in the neck from the muscles around by the dissector 
of this part. 

In dissecting the sacro-lumbalis muscle, the external branches of Vessels 
the dorsal nerves with their accompanying arteries will be exposed. aera 

Before the longissimus is displayed, raise towards the spinous Longis- 
processes a thin muscular fasciculus of the spinalis dorsi, which oe 
lies between it and the spines of the vertebre in the dorsal region. eT 
Now seek the attachments of the longissimus dorsi. Externally “°"*: 
the muscle has thin muscular processes of insertion into about the 


lower eight ribs. Internally it is inserted into the transverse pro- 
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cesses of the lumbar and dorsal vertebrae by rounded tendons; and - 
for the purpose of seeing these tendons, the longissimus must be 
drawn away from the transverse processes, and its superficial apo- 
neurosis must be cut through below the ribs, in the line of sepa- 
ration between this muscle and the multifidus spine on its inner 
side. Between the longissimus and multifidus spine are the in- 
ternal branches of the dorsal nerves, and of the intercostal and 
lumbar arteries. The dissector of the neck should trace upwards 
a fleshy prolongation of the longissimus beyond the ribs: this 
is blended at first with the fibres of the longissimus; but it is 
afterwards divided into a cranial part (trachelo-mastoid) and a 
cervical part (transversalis colli). 


Fourth layer.—In this layer are included the spinalis 
dorsi; the erector spine, with its divisions and its accessory 
muscles to the neck; and the complexus muscle. Most of 
the vessels and nerves of the back are in connection with 
this layer of muscles. 


* The sPINALIS DoRsI is found only by the sides of the 
spines of the dorsal vertebra. Inferiorly it arises by ten- 
dinous processes from the spines of the last two dorsal and 
the first two lumbar vertebra. From this origin the fibres 
ascend, forming arches whose concavity looks inwards, and 
are connected by tendinous processes to the spines of the 
dorsal vertebra, as low as the eighth, or only for half that 
extent. 

* The ERECTOR sPINZ is the muscular mass that lies on 
the side of the spine in the lumbar region. It is single and 
pointed below, and its cutaneous surface is covered near the 


‘sacrum by a dense aponeurosis, which is common to it and 


the multifidus spine. The muscle arises from the aponeu- 
rosis above mentioned, and from the inner surface of the 
innominate bone at its posterior part ; and it divides opposite 
the last rib into sacro-lumbalis and longissimus dorsi. ‘The 
attachment on the inner aspect of the os ilii corresponds to 
the origin of the gluteus maximus on the outer aspect. 


* The SACRO-LUMBALIS (ilio-costalis) is the smallest part 
resulting from the division of the erector spine. The fibres 
that compose it end in six or seven flat tendons, which are 
connected together by their margins, and are inserted into 


The muscular prolongation to the neck is inseparably united nl 
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the angles of as many of the lower ribs. The muscle is con- into six 
tinued onwards to the other ribs, and to the neck by the two ae 
under-mentioned parts :— 

* The musculus accessorius ad sacro-lumbalem begins Muscu- 


lus ac- 


by a series of bundles on the angles of the six lower ribs, Seta 
internal to the tendons of insertion of the sacro-lumbalis; 

and ends in tendons which are inserted into the remaining isat- 
ribs (upper six) in a line with those of the sacro-lumbalis, 3 tate 
and into the transverse process of the seventh cervical 
vertebra. 

* The cervicalis ascendens is a muscular slip that con- Sek 
tinues the accessorius into the neck. More or less united ascen- 
with the preceding, this muscle arises from four ribs (third, |... ones 
fourth, fifth, and sixth), and is inserted into the transverse ‘heneck. 
processes (posterior tubercles) of the cervical vertebra with 
the same numerical designation. 

* The LONGISSIMUS DORSI gradually decreases in size as it Lares 
ascends along the thorax. Internally the muscle is znserted dorsi 
into the transverse processes of all the lumbar and dorsal is is in- 
vertebree by a series of bundles; and externally into the into ribs 
ribs, except the two or three first, by thin fleshy processes trans- 
which are fixed between the tubercle and angle. In the pro- 
lumbar region the innermost insertion is in part fleshy, and wee 
is connected with the whole length of the transverse process ; 
and in part tendinous, where it is fixed to the pit at the root 
of the process : some fibres likewise reach beyond that pro- 
cess, and are attached to the layer of the’ fascia lumborum. 
with the upper fleshy fibres of the longissimus, and splits 0 te ee 
into the two following pieces :— 

The ¢ransversalis colli arises from the transverse processes trans- 
of about four dorsal vertebre (sixth, fifth, fourth, and third), colli, 
and is inserted into the transverse processes (posterior 
tubercles) of the cervical vertebr, except the first and last. 

The érachelo-mastoid muscle arises in common with the and to 


he head 
preceding, and has besides an attachment by distinct tendons by the 


chelos 
to the transverse processes of the four last cervical vertebra. mastoid. 


BB 
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The fibres form a thin muscle that is inserted into the pos- 
terior part of the mastoid process beneath the splenius. 
Meade The erector spine and its prolongations occupy the lum- 
cn eseee: bar, thoracic, and cervical parts of the back. In the loins 
spine. the muscle is contained in an aponeurotic sheath (p. 363.), 
and has the multifidus spine on its inner side. Opposite 
the ribs the sacro-lumbalis and longissimus dorsi are con- 
cealed by the muscles of the other layers which have been 
examined. In the neck the accessory small muscles are 
__ beneath the splenius and trapezius; the cervicalis ascendens 
“is attached in a liné with the splenius colli; and the trans- 
versalis colli and trachelo-mastoid are more internal, or 
between these and the complexus. 


Com- The CoMPLEXUs is internal to the prolongations from the 

plexus. ke ee ° ° 
longissimus dorsi, and converges towards its fellow of the 
opposite side at the occipital bone. Narrow at its lower end, 

Origin. the muscle arises by tendinous points from the transverse 
processes of the three upper dorsal vertebra, and from the 
articular processes of the cervical vertebre as high as the 
third. . From the tendons of origin the fibres pass upwards, 

meer. the inferior more vertically than the superior, to be inserted 

tion _ into an impression between the curved lines of the occipital 
bone. Closely united to the inner border is the following 
muscular slip :— 

gems The biventer cervicis is so named from its having two fleshy 

piece. bellies with an intervening tendon. It arises from two or 
three transverse processes of the dorsal vertebra, below the 

Attach- attachment of the complexus, and is imserted into the occi- 

ments. ° ° x ° ee 
pital bone internal to that muscle. ‘The biventer cervicis 
frequently receives a fleshy slip from the spines of one or 
two of the lower cervical vertebre. 

Connec- The complexus and biventer cervicis muscles are con- 
cealed by the splenius and trapezius; and the cutaneous 
surface of the complexus presents a tendinous cross intersec- 
tion. ‘Two or three of the cervical nerves perforate the 
complexus. Along the inner side is the semispinalis muscle, 
with the ligamentum nuche. Beneath the muscle are the 
small recti and obliqui muscles, the semispinalis, and the 
cervical nerves. 


/ ? 
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Dissection.—To expose the nerves and vessels in the neck, it will pissec- 
be necessary to detach the complexus from the occipital bone and (7% 
the spines of the vertebra, and to raise it with care from the sub- "eves of 


jacent parts. Beneath the muscle is a dense fascia in which are ae 
contained the ramifications of the internal branches of the four or 

five highest cervical nerves. The first or suboccipital nerve is the 

most difficult of the set to find, though the whole should be sought 

with some care. This little nerve is a short trunk that is contained 

in the interval between the recti and obliqui muscles near the 
head, and it will be best found by looking for the small twigs that 

are furnished by it to the recti muscles. The branches of the 
three last cervical nerves are beneath the muscular fibres of the 
semispinalis. The external branches of the cervical nerves are 

very small, and are given off close to where the trunks appear. In and the 
the dissection of the nerves the deep cervical artery is exposed on Hig 
the semispinalis muscle; also the vertebral artery is found with 

the suboccipital nerve ; and the occipital artery will be seen cross- 

ing the occipital bone. ,\\._- 

* Opposite the thorax the dorsal nerves and vessels will readily of the 
come into view by the removal of a little cellular membrane from theses 
between the transverse processes, and on the inner side of the {ouon, 
longissimus dorsi muscle. External and internal branches are to 
be traced from each trunk; the former have been seen in the in- 
terval between the sacro-lumbalis and longissimus dorsi. 

* The lumbar nerves and vessels resemble the dorsal, and are In the 
found in the same line; but the inner branches are more difficult eat 
to recognise. 

The sacral nerves are beneath the multifidus sping muscle, and 


will be exposed after its examination. 

Posterior DIvIsION OF THE SpinaAt Nerves.— The Poste- 
spinal nerves, with a few exceptions in the cervical and vison ek 
sacral parts of the spinal column, bifurcate in the inter- aries 
vertebral foramina into anterior and posterior trunks. The 
posterior trunks turn backwards to supply the integument 
and the muscles of the back. 

Cervical nerves.— All the posterior divisions of the cervi- m the 
cal nerves, except those of the first two, appear beneath the a 
posterior intertransverse muscles, and divide into an innér 
and an outer branch of distribution; but, both in the first 
and second nerves, the posterior division crosses the arch of they 
the vertebra next beneath, after leaving its ganglion. inbasaet 
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External a. The external branches are very inconsiderable in size, and end 
branches jy the muscles inserted into the transverse processes, viz. the 
small. gplenius, and the prolongations from the erector spine muscle. 
thar hast The first or suboccipital nerve has not any external branch. 
eR b. The internal branches are larger than the external; but the 
branches first nerve is likewise excepted from this statement. All are 
above directed inwards towards the spinous processes ; but the branches 
last give of the second, third, fourth, and fifth nerves are superficial to the 
SAREE semispinalis, whilst those of the three lowest nerves are beneath 
that muscle. By the side of the spines of the vertebre, cutaneous 
branches are given from those nerves that are superficial to the 
semispinalis, and ascend to the surface through the splenius, the 
complexus, and the trapezius muscles, to be distributed as before 
seen (p. 359.). These nerves supply the surrounding muscles, 
viz. the complexus, semispinalis, multifidus spine, and inter- 
aah spinales. The branch of the second nerve is the largest of the 
ond, series, and turns upwards over the inferior oblique muscle, after 
it appears beneath the lower border of that muscle; taking then 
the name, great occipital nerve, it pierces the complexus, and ends 
on the surface of the occiput. 
eee Suboccipital nerve. —The posterior division of this nerve is the 
cipital smallest of the set, and is an exception to the others in its arrange- 
ment. Passing from the spinal canal, between the arch of the 
atlas and the vertebral artery, the nerve pierces the ligament be- 
tween the occipital bone and the first vertebra, and appears in the 
supplies hollow between the recti and obliqui muscles. It is a short 
trunk, from which the following muscular branches radiate : — 
One enters the under surface of the complexus near its cranial 
attachment. A slender branch is also furnished to each of the 
small muscles that bound the space in which the nerve is con- 
tained, viz. to the rectus major and minor, and to the superior and 
inferior oblique. The branch to the last muscle often joins the 
Occa- inner branch of the second cervical nerve. Occasionally the sub- 


sionally A he ; - * 
acu- occipital nerve gives a cutaneous branch to the occiput. 

taneous 

Bee The suboccipital nerve and the internal branches of the two next 


Poste- cervical nerves are sometimes connected by branches beneath the com- 
rior cer- . és 5 . os 
vical. plexus; and in such case they form the “ posterior cervical plexus ” of 


plexus. yy. Cruveilhier. 


twelve  * Dorsal nerves. — These nerves are twelve in number, 


dorsal 
nerves and appear between the transverse processes. Each nerve 


* See note to p. 139. of the first edition of this work. 
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soon divides into an internal and an external branch, which 4;,;;, 


are distributed after the same plan as those in the neck. ee 


Cutaneous nerves are furnished from one or another set of pan 


the branches, but not from both branches of the same nerve, Dranch- 


The external branches increase in size from the first to the last, outer 


and are differently distributed above and below. The upper six ontaaen 


pass beneath the longissimus and its cervical prolongation, as far fx end 
as to the interval between the longissimus and the sacro-lumbalis, cles, 
and end by supplying these muscles and the levatores costarum. 


The lower six have a similar arrangement and distribution with },, 


respect to the muscles; but after reaching the cellular interval {Pose of 


between the sacro-lumbalis and the longissimus dorsi, they are !* sive 
continued to the surface through the serratus and latissimus neous 
muscles, in a line with the angles of the ribs. peer: 
* The internal branches decrease in size from above downwards. j,noy 
The upper six are directed inwards between the semispinalis Prarch- 
dorsi and multifidus spinz muscles, and become cutaneous along Upper 
the side of the spinous processes, by perforating the rhomboideus, $* ¥° 
trapezius, and latissimus dorsi muscles. Offsets are supplied to Prous 
the muscles between which they are placed. The lower six are Lower 


small in size, and end in the multifidus spine muscle. ites 
* Lumbar nerves. — These are five in number, and , war 
appear between the erector and multifidus spine. In their >°rv"s 


general arrangement they resemble the dorsal nerves. Cuta- yited 


neous offsets are furnished only by the external set of 
branches. 


* a, The external branches enter the fibres of the erector-spine, Fytor. 
and supply it and the small intertransverse muscles. The three ?*) 
first pierce the erector spine, and become cutaneous nerves after ¢s sive 
piercing the aponeurosis of the latissimus. The outer branch of n abr 
the last nerve is connected with the first sacral nerve by an offset first 
which lies near the bones. — 

* b. The internal branches are supplied to the multifidus spine ,, onal 
muscle. Near their origin they are difficult to find, in conse- Wh tet 
quence of being contained in grooves near the articular processes in the | 
of the vertebre. ; 

VESSELS IN THE Back. — The vessels that are now dis- Theves- 
sected are the occipital and the deep cervical artery, part of Bik 
the vertebral artery, and the posterior branches of the in- 
tercostal and lumbar arteries of the aorta. 
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The occipital artery is seen in the part of its course along the 
occipital bone. Appearing from beneath the digastric muscle, 
this vessel is directed backwards beneath the sterno-mastoideus, 
the splenius, and sometimes the trachelo-mastoideus, but over the 
obliquus superior and complexus muscles. Near the middle line 
it perforates the trapezius and ascends to the occiput, on which it 
is distributed (p.5.)- It supplies the surrounding muscles, and 
furnishes the following branch to the neck : — 


The cervical branch (r. princeps cervicis) supplies twigs to the under 
part of the trapezius, and then passing beneath the complexus, anas- 
tomoses with the vertebral and deep cervical arteries. 


The part of the vertebral artery now exposed lies on the posterior 
arch of the first vertebra, behind the articulating process of that 
bone, and appears in the interval between the straight and oblique 
muscles, before perforating the ligament between the atlas and 
occipital bone to enter the skull. Small,branches are supplied by 
the vessel to the surrounding part. Beneath the artery is the sub- 
occipital nerve. 

The deep cervical artery is a branch of the superior intercostal 
(of the subclavian), and resembles the posterior branches of the 
other intercostal arteries. Passing backwards between the trans- 
verse process of the last cervical vertebra and the neck of the first 
rib, the vessel appears in this dissection between the complexus 
and semispinalis muscles. Finally, the artery ascends as high as 
the extent of the semispinalis muscle, and anastomoses with the 
cervical branch of the occipital artery. The contiguous muscles 
receive branches from the deep cervical artery, and anastomoses 
are formed between its branches and those of the vertebral artery. 


* Intercostal arteries. —'The posterior branches of these 
vessels accompany the nerves between the vertebra and the 
anterior costo-transverse ligaments. In the back they are 
divided into inner and outer branches. 


* The inner branches end in the fleshy mass of the multifidus _ 
spine and semispinalis muscles, and furnish small offsets with 
those nerves that reach the surface. 

* The external branches cross beneath the longissimus dorsi, and 
supply it and the erector spinw. Like the nerves, the lowest 
pranches of this set are the largest, because they extend to the 
surface. 

* Spinal branch.—As the dorsal branch of the intercostal artery 
passes by the intervertebral foramen, it furnishes a small artery to the 


to spinal spinal cord and its membranes, and other branches to the vertebra. 


corg 
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* Lumbar arteries. — The posterior branches of the Lumbar 
lumbar arteries divide, like the intercostal, into internal and “““" 
external branches, as soon as they reach the interval between 
the longissimus dorsi and multifidus spine. They give also are also 


a spinal branch to the spinal canal, and to the cord and the #ivided 


membranes investing it. 


* The internal branches are small, and end in the multifidus inner 
spine muscle. ae 
* The external branches supply the erector spine, and some are outer 


branch. 
continued onwards, with the nerves, to the integuments. eee 


Vurins.— With the deep cervical artery is a large vein, vena Veins 
profunda cervicis, that communicates with the oqahpital and other dvrvieat 
deep veins in this region, forming the posterior plexus of the neck, 
and then passes forward between the transverse processes with the 
artery, to join the vertebral vein. The occipital vein is with its orig 
artery, and sometimes’ joins the lateral sinus through the mastoid “* 
foramen. The dorsal and lumbar veins correspond to the arteries dorsal, 
they accompany in their branching and distribution, and end in j30'"™” 
the intercostal veins. In contact with the spinous processes and 
plates of the vertebra is a deeper set of veins (dor st=spinal), which and deep 
anastomose freely together, and enter the veins in the interior of °"* 
the spinal canal. 

Dissection.— Most of the remaining muscles of the back are nissec- 
exposed by the previous dissection. Thus, between the first two {°"\°% 
vertebre and the occipital bone are the small straight, and pie Pe 
oblique muscles. In the cervical and dorsal regions is seen the 
semispinalis muscle, with the small interspinales muscles internal 
to it; and occupying a corresponding position in the loins is the 
multifidus spine muscle. The small intertransverse muscles of 
the lumbar vertebre will be found by cutting through the erector 
spine. 

Tirta Layer. — In this layer are included the following Muscles 

of the 
small muscles, viz. the recti and obliqui, the eoehaies fifth 
fea do 
interspinales, multifidus spine, and intertransversales. 

The RECTUS CAPITIS POSTICUS MAJOR occupies the middle Rectus 
line of the body, and is the larger of the twe muscles be- (zits 
tween the occipital bone and the first vertebra. It arises between 
from the spine of the second vertebra, and is inserted by dccipital 
rather a widened part into the inferior curved line of the "* 
occipital bone, beneath the superior oblique muscle. This 
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muscle is very oblique in its direction, and forms one side of 
the triangular space that contains the suboccipital nerve. . 

The RECTUS CAPITIS POSTICUS MINOR is internal to the 
preceding, and is the smallest of the four muscles between the 
occipital bone and the first two vertebra. Arising from the 
posterior arch of the atlas, the muscle ascends to be inserted 
into the occipital bone between the inferior curved line and 
the foramen magnum. ‘This small muscle is fan shaped, and 
is deeper than the rectus major: it covers the hgament 
between the atlas and the occipital bone. 

The OBLIQUUS INFERIOR muscle arises from the spinous 
process of the second vertebra. or axis, external to the 
rectus major muscle, and is zmserted into the transverse 
process of the atlas or first vertebra. This muscle lies 
obliquely between the first two vertebre. 

The oBLIQUUS SUPERIOR muscle takes origin from the 
extremity of the transverse process, where the preceding 
muscle terminates, and is directed inwards to be inserted 
above the inferior curved line of the occipital bone, near 
the mastoid process. This muscle is concealed by the com- 
plexus and trachelo-mastoideus, and crosses the vertebral 
artery. Its insertion is beneath the splenius, but above the 
rectus major muscle. 

The SEMISPINALIS occupies the dorsal and cervical re- 
gions, and extends from the transverse to the spinous pro- 
cesses of the vertebre. The lower part of the muscle is 
called semispinalis dorsi, and the upper part semispinalis 
colli. 

The semispinalis dorsi arises from the transverse pro- 
cesses of the dorsal vertebra, from the tenth to the sixth; 
and is inserted into the spinous processes of the four upper 
dorsal and the two last cervical vertebre. 

The semispinalis colli arises from the transverse pro- 
cesses of the five or six upper dorsal vertebra, and from the 
articular processes of the cervical vertebre except the three 
first: it is inserted into the spines of the cervical vertebre 
above the attachment of the semispinalis dorsi, the atlas 
not receiving any slip. 

The semispinalis muscle is covered by the complexus, 
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and by the deep cervical artery and the cervical nerves. 
To its inner side is the multifidus spine muscle. 

The INTERSPINAL MUSCLES are placed as their name ex- er 
presses: they are best seen in the neck and loins, for they muscles 
are only rudimentary between the spines of the dorsal 
vertebrae. 

In the cervical region these muscles are arranged in pairs in the 
between the spinous processes, except between tliose of the double ; 
first two vertebrae. ‘They are small round bundles, and are 
attached above and below to the bifurcated apices of the 
spines of the vertebra. In the lumbar region the inter- in loins 
spinal muscles are thin flat’ bands. aM 

* The INTERTRANSVERSE MUSCLES are found between the mter- 


: trans- 
transverse processes of the cervical and lumbar vertebree. verse 


Only those in. the loins are now exposed, where they form yA 
thin planes of muscular fibre, one in each intertransverse 
space. In the neck they are double, like the interspinal in neck, 
muscles of the same vertebra. In the dorsal vertebra there and 
is a tendinous structure that occupies the place of the inter- region. 
transverse muscle, but in the two last spaces there is 


muscular fibre. 


Dissection. — Expose now the multifidus spine muscle which Dien 
fills the hollow by the side of the spinous processes. Over the muiti- 
sacrum it will be necessary to remove from it the thick aponeurosis poe 4) 
that gives origin to it and the erector spine. This aponeurosis 
will be found connected in the middle line with the spines of the 
lumbar vertebre and sacrum; and on the outer side it is attached 
to the posterior part of the crest of the ilium, and to the outer row 
of tubercles on the back of the sacrum, being here connected with 
the great sacro-sciatic ligament. In the neck and the dorsal 
region the semispinalis should be detached from the spines, and 
be turned aside from the multifidus spine. 


* The MULTIFIDUS sPINzZ muscle extends from the sacrum Multi- 
to the second vertebra, and is much larger towards the pelvis spine 
than in the neck. Its origin inferiorly is from the back of exten- 
the sacrum, between the central and external row of pro- origin. 
cesses, as low as the fourth aperture; from the inner part 
of the posterior superior spinous process of the innomi- 

nate bone; as well as from the ligaments connecting this 
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bone to the sacrum. Higher in the back, the muscle arises 
from the articular processes of the lumbar vertebra, from 
the tranverse processes of the dorsal vertebre, and from the 
articular processes of the cervical vertebra. From this 
extensive origin the fibres are directed obliquely inwards, 
some extending more than the length of one vertebra, to be 
Tnser- inserted into the spines and the laminz of all the vertebrae 
Connece EXCept the first. This muscle chiefly fills the vertebral 
tions. groove, and is concealed by the erector spine and the semi- 
spinalis. ‘The internal branches of the vessels and nerves 
of the back lie along its outer border. The following small 
muscles may be said to be parts of the multifidus. 
Rota * Rotatores sping. — These are small muscles beneath 


tores 


spine the multifidus spine in the dorsal region, and are separated 
are part 


of mult from that muscle by cellular tissue. Each is attached on 
the one hand to the transverse process, and on the other to 
the lower part of the lamina of the vertebra. 

Dissece- Dissection. —'To expose the branches of the sacral nerves it will 

tion of be necessary to remove the part of the multifidus spine that 

nerves- covers the sacrum. ‘These nerves may be detected by following 
inwards their external branches on the surface of the great sacro- 
sciatic ligament. The two lowest nerves will be found on the 
back of the sacrum, appearing through the apertures below the 
extent of the multifidus spinze muscle. 


Five, Sacrat Nerves. — The posterior divisions of the sacral 
sacra 


nerves: Nerves are five in number, and issue from the spinal canal 


are dif by the apertures in the back of the sacrum. The three 
erently 


only first have the common division into inner and outer branches, 
like the other spinal nerves, but the last two are undivided.* 


Three * First three nerves. —The inner branches of these nerves end 
fi h ° 
nor’? in the multifidus spine muscle. The outer branches are larger in 


pe size, and are united together on the back of the sacrum; but the 


pranehe outer branch of the first nerve is further connected with the cor- 
responding part of the last lumbar, and that of the third nerve 


tantly joins in a similar manner the sacral nerve next below. After this 
cu- 


taneous looping, the nerves pass outwards to the surface of the great 
oltsets 


ee ee ee eS a EE 


* See a paper on the branching of the posterior divisions of the spinal — 
a= 


nerves,-by the Author, in the Lond. Med. Gazette of Feb. 10, 1843. 
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sacro-sciatic ligament, where they again join, and then become 
cutaneous.—(See Dissrction oF THE BuTTock.) 
* Two last nerves. — These nerves are much smaller than the Two 


last are 
preceding, and are undivided: they are connected one with an- undi- 
: 3 vided. 
other, and with the coccygeal nerve on the back of the sacrum. A 
few filaments are distributed to the back of the sacrum and the 


coccyx. 


* The coccygeal nerve may be recognised by the side of emg 
the coccyx with care. It is joined by the last sacral nerve, "rve- 
and ends on the posterior aspect of the coccyx. 

* Small arteries leave the spinal canal with the sacral nerves; smal 
they supply the muscular mass of the erector spine and ‘the S%t7,, 
structures on the back of the sacrum. Anastomoses take place 
between these vessels and the branches on the sacrum from the 
gluteal and sciatic arteries. 

Dissection.— The examination of the posterior part of the wall Dissec- 


ion of 
of the thorax should be made before the body is again turned. av 
By the removal of the sacro-lumbalis and longissimus dorsi oppo- struc- 
° . . ures. 
site the ribs, the small levatores costarum will be seen. ‘The 


external intercostal muscle will be exposed at the same time. 


* The LEVATORES COSTARUM are small fan-shaped muscles pile 
that arise from the apex of the transverse processes of the cost- 
dorsal vertebr, and are inserted, the fibres spreading out, rabies 
into the upper border of the rib beneath. These muscles are po 7 
twelve in number, and the first is fixed to the transverse Pee 
process of the last cervical vertebra. The fibres of the to ribs. - 
muscles have the same direction as the external intercostal 
layer, of which they seem to be the continuation. 

In some of the lower muscles a few of the fibres are con- Other 
tinued beyond one rib to that next succeeding. These muscles. 
longer slips have been named levatores longiores costarum. 

* The external intercostal muscle is continued backwards Outer in- 

. aye tercostal 
along the ribs, as far as the tubercle, where they join the muscle. 
elevator muscle. Beneath this outer muscle are the inter- 


costal nerve and artery. 


i 


Dissection. —'To trace the anterior and posterior divisions of the Dissec- 
dorsal nerves to their origin in a common trunk, cut through the 
elevator of the rib and the external intercostal muscle in one or 
more spaces. The intercostal artery, with its posterior branch, is 
exposed at the same time. 
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Dorsat  * The dorsal nerves split in the intervertebral foramina 
nerve 


has into anterior and posterior divisions. 

poste- * The posterior is directed backwards, internal to the anterior 

“ior costo-transverse ligament, and has been already examined (p. 371.). 

and an« _ * ‘The anterior is named intercostal, in consequence of its posi- 

trunk. tion between the ribs. Its anatomy is learnt in the dissection of 
the thorax (p. 349.). 


Inter- — * The intercostal artery has an almost exact correspondence 


artery. with the dorsal nerve in its branching and distribution. 
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CHAPTER VI. 


DISSECTION OF THE SPINAL CORD AND ITS 
MEMBRANES. 


THE spinal cord is lodged in the canal formed by the bodies Cord is 
and plates of the vertebre, and gives origin to the different tained 

spinal nerves. It is invested by prolongations of the mem- poe tis 
branes of the brain, which form sheaths around it, and ‘pvested 


by mem- 
support it in its large canal. branes. 


Dissection.—To expose the external membrane of the cord, Dissec- 
open the spinal canal by sawing through the arches of the vertebre nian 
on each side close to the articular processes, after the muscle is ie 
removed from the bones. The cuts of the saw should extend to 
the lower end of the sacrum, but not higher in the neck than the 
fourth cervical vertebra. As it is difficult ‘to use the saw in the 
hollow of the lumbar region, a chisel and mallet will be found 
useful to divide the plates of the vertebra. When the spinal canal 
is opened, the tube of dura mater will be seen to be covered by some 
fat, especially at the lower part, and some veins. The fat is to be 
scraped away with the handle of the scalpel, and the lateral pro- 


longations through the intervertebral foramina are to be defined. 


MEMBRANES OF THE Corp. — Three membranes envelop Three 


. . ° * mem- 
the cord like the brain, viz. an external tube of dura mater, branes of 
. 5 : és e cord. 
an internal sheath of pia mater, and an intervening arachnoid 


or serous membrane. 


The dura mater of the cord forms a strong tube, which is Dura 


prolonged from that lining the interior of the skull. The sur. 


capacity of the sheath is much greater than is necessary for tod” 


enveloping the cord; and the size of the sheath is also larger °°” 


in the neck and loins than in the back. On the outer aspect and is 
~ e * sil 
the dura mater is smooth, when a comparison is made be~ connec. 
ps F Z . ted wi 
tween it and that in the skull, for it does not act as a peri- bones 


: : d. 
_ osteum tothe bones. Between it and the surrounding bones pre" 
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are some vessels and fat, but it is connected to the posterior 
common ligament of the vertebra by a few fibrous bands. 
On each side the dura mater furnishes offsets to the different 
spinal nerves issuing by the intervertebral foramina; and 
inferiorly these several offsets form small tubes which enclose 
the sacral nerves, and lie for some distance within the spinal 
canal. In the midst of these tubes, into which the dura 
mater is divided below, will be seen a slender impervious 
cord, that descends from the lower part of the dura mater 


to the end of the spinal canal, and is blended with the peri- 


Its ves- 
sels. 
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osteum covering the back of the coccyx. 


Vessels. — The arteries of the dura mater are derived from the intra- 
spinal branches of the vertebral, intercostal, and lumbar arteries. The 
veins open into the veins in the spinal canal. 


Dissection. —The tube of the dura mater with the contained 
cord is next to be removed from the body. For this purpose cut 
through the lateral processes in the intervertebral apertures, and 
detach the central prolongation from the coccyx. Next cut 
across the cord and its membranes as high as the canal is opened, 
and remove them by cutting the bands that attach the dura mater 
to the ligament of the vertebrae. When the cord is taken out, place 
it on a piece of board or on the table, with the lateral offsets 
widely separated, and divide the dura mater along the middle as 
far as the small median cord before referred to. This membrane 
is to be raised whilst it is being cut through, to avoid injuring the 
loose arachnoid membrane that envelopes the cord. Lastly, draw 
outwards the dura mater, and fasten it back with pins. 


_ The arachnoid membrane is the thin serous covering of 
the cord which is immediately beneath the dura mater. Like 
the corresponding membrane in the skull, it invests the nery- 
ous centre, and lines the dura mater; but the visceral layer 
around the cord is much looser than the same part around 
the brain. The outer or parietal layer is inseparably joined 
to the inner surface of the dura mater, and gives to that 
membrane the shining appearance. The inner or visceral 
layer surrounds the cord loosely, so as to leave a consider- 
able interval between the two (subarachnoid space): at the 
lower part of the spinal canal this loose sheath is much the 
largest, and envelops the mass of nerves that form the cauda 
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equina. As the different spinal nerves extend to the inter- Between 
vertebral foramina they receive sheaths from the loose or cord 


* is 
visceral part of the arachnoid membrane, and retain the same pees 
till they perforate the dura mater. Presa) 


Dissection. — The subarachnoid space of the cord may be made To ex- 
evident, either by cutting through the visceral layer and placing Sub- 
the handle of the scalpel beneath it, or by placing a detached as 
piece of the cord in water, with the posterior aspect uppermost, ‘P*°e- 


and blowing air beneath the serous membrane. 


The subarachnoid space is situate between the loose Sub- 
or visceral part of the arachnoid membrane and the spinal noia ~ 
cord invested by pia mater. Larger at the lower than at the larse & 


fone 


. 1 3 
upper part of the spinal canal, the space contains a special See 


fluid (subarachnoid); and it communicates with the cavity 2fn¢. 


in the interior of the brain by the aperture in the fourth ™"- 


cates 
ventricle. Crossing the space are bundles of fibrous tissue, Wit" °- 


vities o 
especially at the posterior part of the cord, where they are ?'"- 
collected into an imperfect partition or septum along the There is 
middle line. In the space are seen likewise the serrations perfect 
of the ligamentum denticulatum, and the roots of the spinal Debind, 
nerves, with some vessels. 

Dissection.— For the purpose of seeing the next covering of the Dissec- 
cord with the ligamentum denucdbauten the dura mater should next co- 
be slit both before and behind, and fastened outwards. The arach- aes 
noid membrane is then to be taken away. 


The pia mater is much less of a vascular membrane on the pee 
spinal cord than on the brain. Thicker and more fibrous in 
its nature, the membrane closely surrounds the cord, and Sports 
furnishes offsets to the roots of the spinal nerves. Where °"4 
the spinal cord ceases, viz. about the lower part of the body 
of the first lumbar vertebra, the investing tube of the pia 
mater is suddenly reduced in size, and has the appearance of 
around fibrous cord. This cord-like part of the pia mater dends 
is unprovided with nervous substance, except for a short dis- Hori in 
tance, and is blended with the central prolongation of the Piece, 
dura mater, on a level with the upper part of the sacrum. It whichis 
serves to fix the lower end of the medulla, and has been nt 


named, from that circumstance, the central ligament of the ment. 
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cord. A vein and artery accompany this fibrous piece, and 
thus mark it out from the surrounding nerves. The outer 
Fibrous surface of the pia mater is rough. Along the front of the 


bands ‘ : x 
bands membrane is a central anterior fibrous band (linea splendens, 


ted : ’ f 
with it. Haller); and on each side also the fibrous ligamentum denti- 


culatum is attached to it. A prolongation of the membrane 
enters the anterior median fissure of the cord. 


One'pf The ligamentum denticulatum is a white fibrous band on 
ose each side of the spinal cord, which is named from its serrated 
ment, appearance. Situate between the anterior and posterior 
wai oots of the nerves, the band reaches upwards to the me- 


id e. Bith y 
tocord dulla oblongata, and ends inferiorly on the lower pointed part 


of the cord. Internally it is united to the surface of the pia 
mater. Externally it ends in a series of triangular or tooth- 
pecxe like projections, which are inserted into the dura mater about 
ata midway between the apertures of transmission of the roots 
points. of the spinal nerves. There are twenty or twenty-one of 
Aled these denticulations, of which the first is attached to the dura 
tache | mater opposite the margin of the occipital foramen, between 
these. the vertebral artery and the hypoglossal nerve, and the last 
is fixed opposite the last dorsal or the first lumbar vertebra. 
This fibrous band supports the spinal cord, and has received 
the name ligament from that circumstance. 
Dissee- Dissection. — The arachnoid membrane is next to be taken 
tot oor from the fibrils of the roots of the nerves, and the fibrils are 
nerves +5 be traced outwards to their transmission through apertures 
+n the dura mater. One or more of the offsets of the dura 
mater, that have been cut of some length, should be laid 
open to show the contained ganglion. The student should 
define the ganglion, and should trace the roots of the nerves 


to their union beyond the ganglion. 


Tranks SprvaL Nerves. — The trunks of the spinal nerves are 
na . ° 

nerves. formed by the blending together of the roots (anterior and 
Number posterior) in the intervertebral foramina. The number of the 


and ar- : : ° 
ance. nerves so constructed is thirty-one in all; and they are 


metitin 3. -. . : 
Moups, divided into cervical, dorsal, lumbar, and sacral groups, to 


which must be added one coccygeal nerve. In each group 


ROOTS OF THE NERVES. 385 


the nerves are equal to the number of the vertebrx, except 
in the cervical region of the spine, where there are eight 


nerves. In consequence of this peculiarity in the cervical pas 


nerves, the last is below the seventh vertebra ; and it follows agroup 


that the last nerve of each group will be below its.correspond- they’, 
ing vertebra. ee 


Roots of THE Nerves. — Each nerve is attached to the ach: 


erve 


side of the spinal cord by an anterior and a posterior root, and has two 
its trunk is formed by the union of these, as before said, in anterior 
the intervertebral foramen, or it may be in the spinal canal. teioo 
The posterior root is marked by a ganglion, but the anterior 

root is aganglionic. 

The posterior or ganglionic roots surpass in size the an- Poste- 
terior, and are formed by larger and more numerous fibrils. is larger 
They are attached to the side of the cord in a line, between terol 
its posterior and antero-lateral pieces, which they keep with- 
out deviation even to the last nerve. In their course to the tts 
trunk of the nerve, the fibrils of the root pass outwards con- arecol- 


ected 
verging to an aperture in the dura mater opposite the inter- tata a 


bundl 
vertebral foramen ; as they approach that aperture they are 
collected into two bundles which, lying side by side, receive 
a sheath from the dura mater, and enter the intervertebral that end 


n the 


ganglion. From the dissection that has been made, the gan- inter 
rte- 


glion is seen to be bifid at the inner part, where it is joined bralgan- 
by the fibrils of the root, as if there were two ganglia, one for aay 
each bundle of fibrils, which became blended at their outer 
ends. 

Besides the general fact, that the posterior root is larger 1 Differ- 
than the anterior, there is a difference in size to be noted be- in the 


several 


tween the fibrils of the posterior root in the different groups groups. 
of the nerves. 


Tn the cervical nerves the fibrils of the posterior root increase pejative 
in size from vertebra to vertebra; but in the suboccipital or first siz¢ in 
nerve the posterior is smaller than the anterior root. In the 
dorsal nerves the posterior fibrils are smaller than in the cer- gorsal, 
vical, and, if the large first nerve is excepted, they vary but 
slightly in size from above downwards. In the lumbar and sacral iumbar, 
nerves the fibrils are the largest, supposing the last sacral and the peat 
coccygeal nerve not to be included in this general statement, for 
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in these last the fibrils are smaller than in any other nerves of 
the spinal cord. 


The anterior or aganglionic roots arise from the side of the 
cord by filaments that are attached irregularly, and approach 
inferiorly the centre of the front of the cord. Taking the 
same direction as the posterior root, the fibrils enter a dis- 
tinct opening and sheath of the dura mater, and passing 
over the ganglion of that root become blended beyond 
the ganglion to form one trunk. Occasionally the filaments 
of the anterior root are not confined to one nerve, but come 
from the nerve above or below it. The same peculiarity is 
seen in the posterior roots, viz. the passage of filaments 
between contiguous roots. 

There are some differences to be observed in the anterior 
as well as in the posterior roots, with respect to the size of 
the fibrils of one part of the cord, when compared with 
those of another. 


In the cervical nerves the anterior roots increase successively 
in size, and their fibrils are smaller in proportion to the posterior 
than in any other group of the spinal nerves. In the dorsal, lum- 
bar, and sacral nerves there is the same gradation in size as in the 
fibrils of the posterior root, viz. the dorsal fibrils are smaller than 
the cervical, and the lumbar and sacral are the largest of all. Of 
course the last sacral and the coccygeal nerve form exceptions 
among the anterior as amongst the posterior roots. 


Length and inclination of the roots.—The distance be- 
tween the place of origin and the aperture of transmission 
of the roots of a spinal nerve increases from the upper to the 
lower end of the cord, so that the following peculiarities are 
to be recognised in each of the groups of nerves :— In the 
upper cervical nerves both roots are directed horizontally to 
their ganglia, and are very short; but in the lower nerves 
the roots have to pass obliquely downwards for the length of 
a vertebra, before they arrive at the ganglia. In the dorsal 
nerves the fibrils are more oblique, and run downwards 
by the side of the cord for the distance of two vertebra 
before they reach the intervertebral foramen. In the lumbar 


thelum- gnd sacral nerves the roots are the longest, and become 


bar and 
sacral 
nerves, 


more and more oblique until at last they have a vertical 
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direction. As the cord ceases opposite the first lumbar ver- where 


3 th 
tebra, the long roots of the lumbar and sacral nerves sur- form 


° . ° F' cauda 
round it, and give it some resemblance to a horse’s tail, so equina. 


that the term “ cauda equina” has been applied to it. 


Situation of the ganglia. — Commonly the ganglion on the Ganglia 
t 
posterior root of each nerve is lodged in the intervertebral roots. 


foramen ; and the trunk of the nerve bifurcates at the same aad 


spot into an anterior and a posterior division. But devi- (i%- 
ations from this arrangement are found in the following Pr f- 
nerves :— 


ramen, 
The first two cervical nerves have in each instance the Mgrs 


ganglion on the posterior arch of the corresponding vertebra, two cer- 
and the anterior and posterior divisions diverge from the 
ganglion in that situation. | 

In the sacral nerves the ganglia are contained in the spinal and the 
canal, and the union of the roots in the trunk also takes nerves. 
place within the canal. The primary divisions of the nerves 
issue by the apertures in the front and back of the sacrum. 


The roots of the last sacral and of the coecygeal nerve are Pecu- 


liarit 
also united in the spinal canal, and the anterior and posterior of 


divisions of each trunk escape by the lower aperture of that in aaa 
canal. ‘The ganglion on the posterior root of the coccygeal nates 


nerve is placed about the middle of its length. 


VESSELS OF THE SPINAL Corp.—The arteries on the Arteries 


- . , of cord 
surface of the cord are anterior and posterior spinal. are 


a. The anterior spinal artery occupies the middle line of the Ane 


cord beneath the fibrous band before alluded to in that position. a single 
Commencing at the medulla oblongata by the union of two small which’ 


branches of the vertebral artery (p. 165.), the vessel is continued from 
to the lower part of the cord by a series of anastomotic branches, renee 
which are derived from the vertebral and ascending cervical 
arteries in the neck, and from the intercostal and lumbar arteries and is 
in the dorsal and lumbar regions. The branches of this artery ee by 
ramify in the pia mater, and are then distributed to the substance mrotic. 
of the cord, some entering the anterior median fissure. Inferiorly ¢° pee 
it supplies the roots of the nerves forming the cauda equina, and Termi- 
ends on the central fibrous prolongation of the cord. nator 
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b. The posterior spinal arteries, one on each side, are continued 
from the upper to the lower part of the cord behind the roots of 
the nerves. Dividing into small branches, the vessels of op- 
posite sides form a free anastomosis around the posterior roots, 
and some offsets enter the fissure of the cord. These vessels 
begin superiorly by offsets from the vertebral artery, and their 
continuity is maintained by a series of anastomotic branches, 
which run along the spinal nerves, and are furnished from the 
same source as the twigs that reinforce the anterior spinal 
artery. 

The veins of the spinal cord are very tortuous, and form a 
plexus on the surface. At intervals, larger trunks arise which 
accompany the spinal nerves to the intervertebral foramina, and 
end in the veins outside the spinal canal. Near the top of the 
cord the veins are united into two or more small branches that 
terminate in the inferior cerebellar, or the petrosal sinuses, after 
communicating with the vertebral veins. 


The sprvaL corp (medulla spinalis) is the cylindrical 
elongated part of the cerebro-spinal centre that is enclosed 
within the spinal canal. Invested by the membranes before 
examined, this body occupies about two-thirds of the length 
of the spinal canal, and is much smaller than the bony case 
that surrounds it. 

The extent of the cord is from the level of the atlas to the 
lower border of the first lumbar vertebra, but its termination 
inferiorly may be a little higher or lower than that spot. Its 
length is usually about sixteen or seventeen inches. Su- 
periorly the cord joins the medulla oblongata; and inferiorly 
it becomes pointed, being sometimes marked by one or two 
swellings, and ends by a fibrous prolongation of the pia 
mater (central ligament of the cord). In the embryo, before 
the fourth month, the medulla reaches all the length of the 
spinal canal, butit then gradually recedes from below as the 
surrounding bones increase in size, until it takes the position 
it has in the adult. 

The size of the spinal cord is much increased opposite the 
origin of the nerves for the supply of the limbs. There are 
therefore two enlargements onit: one corresponds to the lower 
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cervical vertebra, reaching as high as the third; the other pe be 
is smaller, and is on a level with the last dorsal vertebra. pteche 
In the cervical enlargement, the greatest thickness is from tached. 
side to side; but in the inferior swelling the measurement of 

the cord is greatest from before backwards. 

Whilst the pia mater remains on the cord, the anterior Aaterioe 
surface is distinguished from the posterior by the position of 4 distin: 
the central fibrous band and the anterior spinal artery, and fron 
by the anterior roots approaching the middle line towards Hora 


the lower end. 


Dissection. —For the examination of the structure the student Dissec- 
should possess a piece of the cord which has been hardened in oe 


spirit, for that which is obtained from the spinal canal at this Stuents 
period is not fitted for the purpose of dissection. Supposing the 

pia mater removed from the surface of the cord, without the roots 

of the nerves being detached, the student will be able to observe 

the following facts : — 

FIssURES OF THE Corp. —On both the anterior and pos- Fiseures 
terior aspects of the cord is a median longitudinal cleft cord are, 
(anterior and posterior median fissures), which mark its 
division into halves ; and along the line of the posterior roots 
of the nerves on each side is another slit (lateral fissure). 

a. The anterior median fissure is wider than the posterior, meen 

and penetrates about one-third of the thickness of the cord. 
It is lined by a fold of the pia mater, and is deepest towards 
the lower end of the cord. The medullary substance of the 
surface enters the fissure, lining it; and in the bottom of the 
cleft the white fibres are transverse, and are pierced by 
apertures for bloodvessels. 

b. The posterior median fissure is not so wide or well Haesies 
marked as the anterior, but it is best seen at the upper part 
of the cord. The vessels of the posterior aspect of the cord 
enter this fissure, and white substance is continued into it 
from one half to another of the medulla. 

ce. The lateral fissure (posterior) is situate along the line *"4_,, 
of attachment of the fibrils of the posterior roots. It reaches #4" 
inwards to the grey matter of the medulla, as will be after- 
wards seen. 

Some anatomists describe another lateral fissure (an- Salat 
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terior) along the line of origin of the anterior roots, but 
there is not any cleft in that situation. 


Divisions or THE Corp.— Each half of the cord, viz. 
from the anterior to the posterior median fissure, is divided 
into two parts by the lateral slit or fissure. The piece in 
front of that line (posterior roots of the nerves) is called the 
antero-lateral column, and the piece behind, the posterior 
column. 

a. The antero-lateral column includes rather more than 
two-thirds of the surface of the half of the cord, extending 
backwards to the posterior roots of the nerves, and gives at- 
tachment to the anterior roots. By some anatomists it 1s 
divided into two parts (an anterior and a lateral column) 
by a supposed fissure along the attachment of the anterior 
roots.* 

b. The posterior column is situate between the posterior 
roots of the nerves and the central fissure along the posterior 
aspect of the cord. On the surface of this division, near the 
median fissure, is a slight groove or furrow, marking off a 
slender piece, the posterior median column, which terminates 
superiorly in the posterior pyramid of the medulla ob- 
longata. This separation is best seen in the cervical part of 
the cord. 


STRUCTURE OF THE Corp.—A horizontal section of the 
medulla spinalis shows it to be composed of white medullary 
substance, containing within it grey or cineritious matter ; 
and to consist of two lateral parts or halves, which are united 
internally by a central piece or commissure. 

a. The grey matter in the centre of the cord is disposed 
in the form of two semilunar masses, one in each half, which 
are connected by a central transverse piece. Each semilunar 
mass has its convexity turned towards its fellow, and is 
joined by the connecting transverse part (grey commissure). 
The posterior extremity or cornu of the mass is long and 
(1h US EE ES aa Be i ik inh eh  E -al 

* For the sake of making the description of the fibres of the me- 
dulla oblongata more intelligible (p. 176.), mention is made of three 
columns, anterior, middle, and posterior; but the two first are included 
in the antero-lateral division. 
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pointed, and projects to the surface of the cord at the lateral 
fissure ; but the anterior cornu is larger and shorter than the Disposi- 
posterior, and is directed forwards towards the line of at- the cue 
tachment of the anterior roots, without, however, reaching rises 
the surface of the cord. The extremity of the anterior cornu 

is uneven at the margin; and at the end of the posterior 
cornu the grey matter is swollen, and appears somewhat 
transparent (substantia cinerea gelatinosa). 

b. The white matter forming the circumference of the white 
spinal cord is composed of nerve fibres disposed longi- sur. 
tudinally in bundles, so as to give passage to intermediate tneuveds 
vessels. In each half of the cord the white matter is sepa- White 
rated into two parts by the projection to the surface of the separa 
posterior cornu of the crescentic mass of grey matter be- rey 
tween the antero-lateral and the posterior column. The 
posterior column of the cord, with its small slender piece, 
is now seen to be wedge-shaped, as it projects inwards 
between the posterior median fissure and the posterior cornu 
of the grey matter. The antero-lateral column is partly The an 
divided into two (anterior and lateral) by the projecting an- ag 
terior cornu of the grey crescentic-shaped mass. It must be partly 
further remarked that the white matter of one half of the” 
cord is continued to the opposite across the median fissures. 

ce. The commissural or central piece connecting the halves Piece 
of the cord is formed of an internal layer of grey matter, halves 
which is covered in front and behind by white substance. cord 

The grey matter is the transverse band (grey commissure) is = 
that connects the masses in the halves of the cord. Theand 
white layers are derived from the white matter lining the frontand 
median fissures : they are named anterior and posterior white 
commissures, and the anterior layer is the thickest of the 


two. 


Deep OriGin oF THE Nerves. — Respecting the ultimate Roots 
destination of the filaments of the roots of the spinal nerves, nerves 
there is much uncertainty. In each root some filaments are cord. 
connected with the white matter of the cord, but in the pos- 
terior root they enter, in addition, the grey matter. 

The anterior roots are situate over the anterior cornu of Attach- 
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ment of the grey substance, and are connected with the white matter 
roots. of the antero-lateral column of the cord, both in front of and 
behind the place of attachment to the surface. According 
to those anatomists who divide the antero-lateral column 
into two, they arise from the white fibres of both the anterior 
and lateral columns of the cord. It is said by Bellingeri that 
the filaments enter the anterior cornu of the grey crescentic 
mass. . 
Attach. ‘The filaments of the posterior roots enter the lateral fissure 
poste. of the cord, and are connected with the extremity of the 
roots. posterior cornu of the grey crescent. They are connected 
likewise with the white fibres of the posterior part of the 
antero-lateral column (the lateral column of some anatomists), 
but they join also the posterior column at some spots along 


the cord. 


Ultimate Lhe termination of the nerve tubes of the roots after they enter 
termi- the cord is very doubtful. It is supposed that those entering the 
doubtful. white substance ascend along the cord; whilst those in the grey 

matter are considered either to end in it, or to traverse it and 


join the other white fibres. 


Vessels INTRASPINAL VESSELS. — The arteries in the interior of 
spinal the spinal canal supply the cord and the bodies of the ver- 
’ tebre. The veins form a remarkable plexus within the 
canal, but much of this is destroyed in opening the canal and 
removing the cord. 
Source The intraspinal arteries supply branches to the spinal 
pis cord, and are derived from the arteries along the sides and 
arteries.” front of the spinal column, viz. from the vertebral and 
ascending cervical, from the intercostal, and from the lumbar 


and lateral sacral. 


Distri. AS each artery enters the spinal canal by the intervertebral 
butien to foramen, it divides into two branches, upper and lower: these 
tebre branches are directed, one upwards and the other downwards, 
cord. behind the bodies of the vertebree contiguous to the intervertebral 
foramen, and outside the edge of the posterior common ligament 
of the spine, to join in anastomotic loops with offsets of the intra- 
spinal artery above and below. These loops extend from one 


intervertebral foramen to another. and furnish branches to the 
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periosteum, and the bodies of the vertebrz on their posterior sur- 
face, as well as anastomotic twigs to connect the arches across the 
vertebre. 


The intraspinal veins are not seen unless they are in- Mele 
within 


jected. They consist of two anterior longitudinal veins, pent 
which extend the whole length of the spinal canal behind the ee 
bodies of the vertebrze ; of veins from the bodies of the ver- 

tebre ; and of a plexus of veins beneath the plates or arches 

of the vertebree. 


a. The anterior longitudinal veins are close to the bodies of the ete 
vertebra, one on each side of the common ligament of those dinal 
bones, and are irregular in outline, owing to certain constrictions 
near the intervertebral foramina. They receive opposite the are on 
body of each vertebra the vein from that bone; and they send vertait 
outwards through the intervertebral foramina branches of com- ** 
munication with the veins outside the spine in the neck, the dorsal 
region, and the loins. 

b. Veins of the bodies of the vertebre. — Within the canals in the Papok 
bodies of the vertebre are contained large veins, that join on the tebre. 
front of each vertebra with veins in that situation, and unite to- 
gether behind into one trunk that passes from the bone by the 
large aperture on the posterior surface. Escaped from the bone, 
the trunk divides into two branches that pass, one to the right 
another to the left, to open into the large longitudinal veins. 

c. The posterior spinal veins form a plexus between the dura Posteri- 
mater and the laminz of the vertebre. <A large vein may be said keh re 
to lie on each side of the middle line, which joins freely with its °°", 
fellow, and with the anterior longitudinal vein by lateral branches. !#*™™*- 
Into this plexus the small veins on the outside of the lamine pour 
their contents. Branches from these vessels are directed to the 
intervertebral foramina, where they end in the veins at the roots 


of the transverse processes. 
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CHAPTER VIL. 


DISSECTION OF THE PERINZUM. 


SECTION I. 


PERINZUM OF THE MALE. 


The dle: THE examination of the perineum should be made before 
section 


As tobe the dissection of the abdomen, because the distinctness of 
so. many of the parts is destroyed soon after death. Before the 
body is placed in the position suited for the dissection, the 
student may practise passing the catheter along the urethra. 
Placethe Position of the body. — Whilst the body lies on the back 
pontion: it is to be drawn to the end of the dissecting table, till the 
buttocks hang slightly over it. A moderate sized block is 
then to be placed beneath the pelvis, to raise the perineum 
ana t0 @ Convenient height. Afterwards the legs are to be 
towards Taised, and fastened out of the way by the following means: 
theless: __Bend the thighs upon the trunk, and bend the knees at 
the same time; make one or two turns of a cord round the 
bent knee (say the right), carry the cord beneath the table, 
encircling the opposite limb at the same part, and fasten it 
finally round the right knee. When the position is arranged, 
let the student raise the scrotum, and place a small bit of 
cotton wool or tow within the anus, but let him avoid dis- 
tending the rectum. 
The Marking of the surface.— The space in the male between 
Stieenth the scrotum in front and the thighs and buttocks on the sides 
and behind, is of a dark colour, and covered with hairs. 
About its centre is the aperture of the anus, which is posterior 
to a line extended from the anterior part of one ischial tuber- 
theanus, osity to another. In front of the anus the surface is slightly 
araphé, convex, and presents a longitudinal prominent line (raphé), 


which divides the space into two parts. Between the anus 
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and the tuberosity of the ischium the surface is some- hollow 
what hollowed, especially in emaciated bodies, and cor- re 
responds to the space of the subjacent ischio-rectal fossa. 
The margin of the anal aperture has naturally numerous and folds 
converging folds, which are more or less obliterated by the rel 
position of the body and the distension of the rectum; and that 
projecting oftentimes through and around the opening are 
some dilated hemorrhoidal veins (hemorrhoids). 
Boundaries.—The perineal space corresponds to the infe- Lene 
rior aperture or the outlet of the pelvis, and its limits may pet 
be ascertained by referring to a dry or prepared pelvis, on parce oe 
which the ligaments remain entire. Beginning in front, the pelvis. 
student will find the arch of the pubes and the subpubic 
ligament; and at the posterior part, the tip of the coccyx. 
On each side, from before backwards, is that part of the in- 
nominate bone which consists of the ramus of the pubes and 
the ramus and tuberosity of the ischium; and still further 
back is the great sacro-sciatic ligament extending from the 
tuberosity of the ischium to the tip of the coccyx. The space Forty 
included within these boundaries has the form of a lozenge, space ana 
and measures about four inches from before backwards, and manish 
three inches from one tuberosity to another of the ischium. 
A line from the front of the tuberosity of one side to that of Aline 


between 


the other will divide the perinzal space into two triangular thetube- 
rosities 


parts. In the anterior (urethral half) are contained the divides 
roots of the penis and their muscles; the urethra, with two. 
its muscles, vessels, and nerves; and the triangular ligament. 

The posterior part (anal half) is occupied by the lower end 

of the rectum, with its muscles, vessels, and nerves. The Depth 
depth of the perineum from the anus to the bladder may be he 
said to be about three inches, but this measurement varies 


much in different bodies. 


Dissection of the anal half of the space.— Before the student pro- Dissec- 
ceeds with his dissection, let him trace with the finger the boun- te 
daries of the perineum on the body. Afterwards make an incision 
across the perineum at the front of the anus, and extend it rather 
beyond the tuberosity of the ischium on each side. A little behind 
the tip of the coccyx, divide the skin in the same direction and 
for the same distance. Then connect the two transverse cuts by 


396 


of 
sphinc- 
ter ani, 


Differ- 
ence in * 
exposing 
the 


ischio- 
rectal 
fossa. 


Dissec- 
tion of 
left 
ischio- 
rectal 
fossa, 


and of 
that on 
right 
side, 
seeking 
vessels 
and 
nerves. 


Situa- 
tion of 
the 
fossa. 


Dimen- 
sions. 


Bound- 
aries. 


DISSECTION OF THE PERINZUM. 


carrying the knife along the middle line and around the anus. 
Raise and throw outwards the two flaps of skin from the middle 
line. In detaching the skin from the margin of the anus, the super- 
ficial sphincter muscle will be exposed. The dissector should first 
trace that muscle back to the coccyx, and then forwards beneath 
the remaining piece of skin. ‘The next step is to bring into view 
a large hollow (ischio-rectal fossa) between the side of the rectum 
and the tuberosity of the ischium, clearing the fat out of it on the 
left side without reference to the vessels and nerves, and making a 
special dissection of these on the opposite side. 

To clean out the fat from the left fossa, begin at the outer 
margin of the sphincter, and from that point proceed forwards and 
backwards. In front the dissection should not extend beyond the 
anus, whilst behind it should expose the margin of the gluteus 
maximus. On the inner side are the fibres of the levator ani 
(sometimes very pale) and of the coccygeus; and on the outer 
boundary the pudic vessels should be exposed, as they lie in a canal 
formed by fascia. 

On the opposite side it is not necessary to clean the muscular 
fibres when following the vessels and nerves. Beginning at the 
outer border of the sphincter, the student will find the inferior 
hemorrhoidal vessels and nerve, which may be traced outwards to 
their trunks (pudic vessels and nerve) : some branches of the nerve 
are directed forwards and join with two other nerves, the super- 
ficial perineal and inferior pudendal. In the posterior angle of the 
space is a small offset of the fourth sacral nerve; and sometimes 
external to it one or more branches of the sciatic nerve and artery 
are found, turning round the border of the gluteus. Near the 
front of the fossa is a superficial perineal artery and nerve (of the 
pudic) ; and the last, after communicating with the hemorrhoidal 
nerve, leaves the fossa in front. The trunks of the pudic vessels 
and nerve may be laid bare on the outer wall. 


The term ischio-rectal fossa is applied to the space 
between the rectum and the ischial part of the innominate 
bone. Irregular in shape, it is larger behind than before, 
and is filled by a soft granular fat. Its width is about one 
inch, and its depth about two inches. Internally, the space 
is bounded by the levator ani muscle, and slightly by the 
sphincter ; and externally by the obturator muscle and the 
fascia covering it. In front it is limited by the triangular 
ligament (to be afterwards seen); and behind by the great 


ee 


OC tl a I ee eg - g 


ths 
sia 


MUSCLES OF THE ANUS. 397 


sacro-sciatic ligament and the largest gluteal muscle. Along Pudic 


vessels 
the outer wall the pudic vessels and nerve lie in a tube of on the 


fascia, being one inch and a half from the margin of the wall, 
tuberosity of the ischium; but towards the front of the 

space they are nearer to the edge of the ramus of that bone. 
Crossing the centre of the space are the inferior hemor- and 
rhoidal vessels and nerve, — branches of: the pudic. At the inthe 
anterior part, for a short distance, is a superficial perineal > wy 
nerve (of the pudic), and in the posterior part is a small 
branch of the fourth sacral nerve. Into this space the First cut 


in litho- 
surgeon sinks his knife in the first incisions in the lateral tomy 


operation of lithotomy, and as the knife is carried from thin 
before backwards, it divides the superficial hemorrhoidal 


vessels and nerve. 


Muscries.—Connected with the lower end of the rectum Muscles 
are three muscles, two sphincters (external and internal) and rath 
the levator ani. 

The EXTERNAL SPHINCTER (sphincter ani externus) i 18 @ Exter- 
flat, thin, orbicular muscle, which is pointed in front and ree 
behind, and surrounds the lower part of the rectum. Like rounds 
other orbicular muscles, the fibres form elipses around a 
central aperture. The muscle arises posteriorly from the tip origin. 
of the coccyx by a fibrous band, and from the superficial 
fascia in front of that bone. The fibres pass forwards to the 
anus, where they separate to encircle that aperture, and 
having again united in front of it, are inserted into the inser- 
superficial fascia and the central point of the perineum.“ 
The sphincter is close beneath the skin, and partly conceals connee- 
the levator ani. The outer border projects over the ischio- ""* 
rectal fossa, and the inner is contiguous to the internal 
sphincter. 

The INTERNAL SPHINCTER (sphincter ani internus) is ak 
situate around the extremity of the intestine, internal to the a 
preceding muscle, and is seen by removing the mucous band mr 
membrane. The fibres of this muscle are pale, and of a finer the end 
texture than those of the other sphincter ; they encircle the sut. 
lower part of the rectum in the form of a band, and are in- [serted 


serted in front into the central point of the perineum. The common 
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muscle may be considered to be only a band of the circular 
fibres of the large intestine. 
Beri The LEVATOR ANI muscle can be seen now only in part, 
levator and the external sphincter should be detached from the 
coccyx, that its insertion may be more apparent. The 
muscle descends from the inner aspect of the innominate bone 
tocoe- to be inserted along the middle line, from the coceyx to the 
totendon central point of the perineum. The most posterior fibres 
ofits are connected to the side of the coccyx; and between that 
bone and the rectum the muscles of opposite sides are 
aa i united in a central tendinous line. ‘The middle fibres are 
and to , blended with the side of the intestine (rectum). Whilst the 
peri- anterior are joined with those of the opposite muscle, in 
front of the rectum, in the central point of the perineum. 
This muscle bounds the ischio-rectal fossa on the inner side. 
Arteries Arteries. — The inferior hemorrhoidal is the only named 
space. branch of the pudic artery that is now exposed. Some other 
small branches of the pudic and sciatic are also seen. 
Inferior The inferior hemorrhoidal artery arises from the trunk of the 
sear pudic, internal to the tuberosity of the ischium, and divides into 
branches that pass inwards across the ischio-rectal fossa to end in 
endson the skin and the sphincter and levator ani muscles. On the 
redinits rectum this artery anastomoses with the middle hemorrhoidal 
muscle. artery of the internal iliac, and with the artery of the opposite side. 
In a well-injected body, some cutaneous branches are seen to run 
forwards to the anterior part of the perineum, and communi- 
Brae cate with the superficial perineal artery. A vein accompanies the 
artery. 
Other Other small branches of the pudic artery cross the front of the 


ffsets of : : 
pudic, fossa for the supply of the anterior part of the levator ani muscle. 


Ser Branches of the sciatic artery appear on the inner aspect of the 


oe gluteus maximus at the back of the fossa; some end in that mus- 
AC. 
cle, and others are continued round its border to the surface. 


Nerves. © NERVES.— The branches of nerves are the inferior hzemor- 
rhoidal, an offset of the fourth sacral nerve, and some 
branches of the small sciatic nerve. 


edb The inferior hemorrhoidal nerve is most frequently a branch of 
eemor- 

zuoiial the pudic, though it may have a separate origin from the sacral 
atery: of plexus. Accompanying the artery of the same name across the 
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ischio-rectal fossa, it reaches the margin of the anus, where it ter- same 
minates in offsets to the integument and the sphincter muscle. THe 
Other cutaneous offsets of the nerve turn forwards over the fossa, »tion 
and communicate with the superficial perinzal nerve, and with the 
inferior pudendal (of the small sciatic) on the margin of the thigh, 

The hemorrhoidal branch of the fourth sacral nerve reaches the Branch 
ischio-rectal fossa by piercing the fibres of the coccygeus, or by 2oscc"! 
passing between that muscle and the levator ani. Appearing in 
the posterior part of the fossa, close to the coccyx, the nerve ends 
by supplying the external sphincter and the integument behind S"ppiics 
the anus. ter. 

One or two cutaneous branches of the small sciatic nerve turn Cuta- 
round that part of the lower border of the gluteus, which is now oftets 


exposed in their course to the integuments on its surface. ride = 


Dissection of the urethral half of the perineal space.—'To raise Incisions 
the skin from the anterior part of the perineum, make a trans- the skit 
verse cut at the back of the scrotum, and continue the same for a 
short distance (two inches) on each thigh. A second incision 
along the middle line will allow the flaps of skin to be reflected. 

To define a partition of the superficial fascia between the Define 
perineal space and the thigh, which is connected with the rami of fvcea 
the pubes and ischium, it will be necessary to remove, on the left pe 
side, the superficial fascia from the fascia lata of the thigh, external ra 
to the line of the bones before mentioned. In repeating the dis- 
section on the right side, the student should seek the inferior pu- and seek 
dendal nerve, which pierces the fascia lata about one inch anterior nue 
to the tuberosity of the ischium, and the same distance from the @ 
margin of the ramus of that, bone; and should trace its junction 
with the inferior hemorrhoidal nerve in the superficial fascia. 
Afterwards this nerve is to be followed forwards to where it enters 
beneath the piece of the superficial fascia in the middle line. 

To separate the superficial fascia covering the front of the Blow up 
perineal space, blow it up by means of a blow-pipe, introduced ae 
beneath it at the posterior part. Each side is to be inflated to de- Ci, 874. 
monstrate the fact that a partition exists in the middle line. The 
student is next to cut through the superficial fascia, on the left 
side, from the scrotum to the ischio-rectal fossa, and to remove 
some cellular membrane, in order to expose the line of attachment 
of that fascia to the bones externally, and to the triangular ligament 
posteriorly. The septum along the middle line should also be 
defined. 


The superficial fascia of the anterior half of the perineum supers- 
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cial fas- is continuous with that of the rest of the body, extending 
Be on each side to the thigh, in front to the scrotum, and back- 


ix. wards around the anus. Its depth and the quantity of fat 


ness in it will vary with the condition of the body. It resembles 


varies. 
Tesem- , the superficial fascia of the groin and upper part of the 
nthe thigh, in having two strata;—one is a subcutaneous fatty 
braaey- DD ant 3 and the other is a deeper membranous layer, which is 
of limited extent, and is connected with the firm sub- 
jacent structures. Air blown beneath the fascia has been 
seen to pass only to the scrotum ; and this direction is given 
to it by the connections of the deeper layer on the under sur- 
ts con- face. An examination of these connections shows this layer 
nections . Pao 
(ees to have the following attachments :— On the outer side it is 
Fround. fixed to the rami of the pubes and ischium, external to the 
line of the crus penis and its muscle, extending as low as the 
tuberosity of the ischium. Posteriorly the fascia dips down 
to join the triangular ligament of the perineum ; but in front 
it is unattached, and is continued to the scrotum and the 
Forms penis. Thus a pouch is formed over the anterior half of the 
eu ta perinzeal space by the marginal attachment of the superficial 
ais fascia. From the under surface of the fascia a septum dips 
a downwards, and divides the subjacent space into two parts ; 
septum. byt anteriorly this partition is less perfect or disappears. 
Course Should urine be effused beneath the membranous part of the 
ed urine. fascia, the fluid will be directed forwards, through the 


scrotum, to the penis and the front of the abdomen. 


Dissec- Dissection. —Cut through the superficial fascia on the right side 
ade of the perineum in the same manner as on the left side, and then 
and ves- trace out the superficial vessels and nerves beneath it. One long 


righ slender artery is the superficial perinzal, which gives a transverse 
branch near its commencement. Sometimes there are two long 
superficial branches. There are two superficial perineal nerves 
with the artery, and the inferior pudendal is to be traced forwards 
to the scrotum. Communications are to be found between these 
anteriorly, and between one of the perinzal and the inferior hemor- 


rhoidal posteriorly ; and all are to be followed back to their origin. 
Super- Arrerres. — The superficial arteries beneath the fascia 
ficial ° ° ° 
veseels are branches of the pudic, viz. superficial and transverse 
of pudic. A ‘ ° 

perineal, and are, as before said, two or three in number. 
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The superficial perineal branch is given off from the pudic in super- 
front of the hemorrhoidal. Perforating usually the base of the pr 
triangular ligament, it turns forwards over or under the transverse ?! 
ee and beneath the superficial fascia, to the back of the scro- 
tum, where it ends in flexuous branches for that part. As ends in 
the vessel lies beneath the fascia, internal to the rami of the *7°"™ 
ischium and pubes, it supplies offsets to the muscles beneath; ana sup- 
and in front it anastomoses with the external or superficial pudic Pies,fhe 
arteries. Sometimes there is a second superficial perineal branch. 

At the origin of the superficial perineal, some other muscular Other 
branches pass inwards to the front of the levator ani. Hag 

The transverse artery of the perineum arises ‘at the same spot ranch 
as the preceding, or from it, and is directed transversely to the iene 
middle of the perinzal space, where it is distributed to the integu- artery. 
ments and the transverse muscles. It anastomoses with the one of 
the opposite side. 

Branches of veins correspond to those of the artery, and open Veins 


: with the 
- into the trunk of the pudic vein. arteries. 


Nerves. — There are three long cutaneous nerves of the Cuta- 
neous 
scrotum: the inferior pudendal from the small sciatic, and nerves 


of scro- 
two superficial perineal branches from the pudic nerve. tum. 
The superficial perineal nerves, two in number, are Two su- 


perficial 
named anterior and posterior from their relative position at peri 

nea 
their. origin. ‘They arise from the lower division of the 


pudic nerve. 


s 


a. The posterior branch appears in the front of the ischio-rectal poste- 
fossa, and entering beneath the superficial fascia, is continued for- "°* 


wards with the artery of the same name to the back of the scro- crosses 
over 
tum. Whilst in the fossa the nerve gives inwards an offset to the fossa 
to the 


integuments in front of the anus, which communicates with the sc-otum, 
inferior hemorrhoidal nerve. 


b. The anterior branch, appearing somewhat farther forward than and an- 
the other, passes either over or under the transverse muscle, and TAeaAe 
accompanies the posterior branch to the scrotum. At its origin 33 poste. 
muscular offsets are furnished to the levator ani muscle. Other "°: 
muscular branches arise from the pudic nerve at the same spot, but 


these will be afterwards examined. 


The superficial perineal branches communicate with one both are 
joine 


another, and the posterior one is joined by the inferior and dis- 


pudendal nerve. At the scrotum they are distributed by to scro- 
DD 
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tum and long slender filaments, which reach as far as the under sur- 
pon’** face of the penis. In the female these nerves supply the 
labia pudendi. 


ee The inferior pudendal nerve is a branch of the small sciatic ; it 
endal , ° : : : : 
herve pierces the fascia lata about one inch in front of the tuberosity of 


the ischium, and coursing forwards along the inner part of the 
thigh, enters beneath the superficial fascia of the perineum. 
Finally, it passes forwards with the superficial perineal nerves, and 
ends in ends in the outer part and front of the scrotum. A communication 
and joins takes place between this nerve and the posterior superficial peri- 
a neal branch. In the female the inferior pudendal nerve is distri- 


rineal. ted to the labium. 


Other On the surface of the thigh some other filaments (internal 
offsets of 0 tte 

oat branches) of the small sciatic nerve may be observed. 

sciatic. 

Dissec- Dissection. —Take away the superficial fascia from the anterior 
ion O 


tion of half of the perineal space, as well as the vessels and nerves that 

muscles hove been examined. Then expose the muscles beneath by re- 

urethra moving a thin aponeurotic layer from them. In cleaning the 

penis. muscle in the middle line (accelerator uring), trace out especially 
a posterior and an anterior fasciculus of fibres prolonged from it. 
On the outer side of the space is the erector penis, and passing 
horizontally between the other two is the transverse muscle. The 
dissector should seek out, on the right side, the branches of nerves 
to the muscles: to the erector muscle there is a separate branch, 
and beneath the transversalis is the offset that supplies the other 
two muscles and the urethra. 


Three Aynty paca . . : ‘ 
Lasse Muscies. — Superficial to the triangular ligament are 


oy three muscles of the anterior half of the perinzal space, viz. 

lar liga- the erector penis, the accelerator urine, and the trans- 
versalis perinzi. Other muscles of the urethra are con- 
cealed by the triangular ligament. 

nore The ERECTOR PENIS is the most external of the three 
muscles, and is narrower at each end than in the middle. 

origin. It covers the crus penis, and its fibres arise from the inner 
surface of the tuberosity of the ischium behind the crus of 
the penis, and from the ramus of the pubes on each side of 
the crus. Superiorly the muscle ends in two slips, of which 

inser- the outer is the larger, that are inserted by aponeuroses, 

tion. one into the inner and the other into the outer aspect of the 


Covers 


aint penis. The muscle rests on the crus penis and the bone. 
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The ACCELERATOR URINZ muscle lies on the urethra along Accele- 
the middle line of the perineum. The muscles of opposite i erie 
sides join through the interposition of a median tendon. 
Each muscle arises from the common tendon along the Orley 
middle line, and from the central point of the perineum. Me line. 
From that origin the fibres are directed outwards, and give 
rise to a thin muscle which is curved around the convexity 
of the urethra, and has the following insertion : —'The most Inser- 
posterior fibres are lost on the anterior surface of the trian- aneet 
gular ligament. The anterior fibres, which are the longest si 
and best marked, turn round the penis to be inserted on its 
outer aspect anterior to the erector; and, according to 
Kobelt*, send a tendinous expansion over the dorsal vessels 
of the penis. Whilst the middle or intervening fibres turn 
round the urethra (between it and the body of the penis), 
and join in a central tendon with the muscle of the opposite 
side. The accelerator muscle covers the bulb and the Covers 
urethra for two inches beyond the triangular ligament. If thea and 
the muscle is cut through on the right side, and turned off; rounds 
the urethra, the insertion on the opposite aspect of that tube siti 
will be visible. 

The TRANSVERSALIS PERINI is a small thin muscle which Trae 
lies across the perineum, opposite the base of the triangular perinai. 
ligament. Arising by a tendon from the inner aspect of Origin. 
the ascending ramus of the ischium, the fibres run inwards, 
and join in the central point of the perineum with the Ends in 


1 
muscle of the opposite side, and with the sphincter ani and point. 


peri- 


the accelerator urine. Behind this muscle the superficial n abi 
fascia dips down to join the triangular ligament. 

Sometimes there is a second small muscular slip anterior pate 
to the transversalis (transversalis alter), which throws itself t trains 
into the accelerator muscle. 


The three muscles now described enclose a triangular A trian- 
gular 
space, of which the accelerator urine forms the inner side, space 

etween 

the erector penis the outer side, and the transversalis the 
hree 

perinzi muscle the base. In the area of this interval is muscles 


scribed, 
* Die Miannlichen und Weiblichen Wollust-Organe, von G. L. 
Kobelt, 1844. 
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the triangular ligament of the urethra, with the superficial 
perineal vessels and nerves. Into the posterior part of this 
space the knife enters during the deeper incisions in the 
operation of lithotomy; and as the instrument is carried 
backwards in the direction of the external incision, it will 
cut the transverse muscle and artery, and possibly the super- 
ficial perinzeal vessels and nerves. 


Dissection of the triangular ligament.— On the left side remove 
completely the accelerator urine from the front of the ligament, 
and the erector penis from the crus of the penis. The same pro- 
ceeding may be followed on the right side, but the dissector should 
observe, before cutting away the muscles, the branches of the 
nerve to them. One nerve is also to be traced to the urethra. 
Detach the crus penis from the bone on the left side, and, if neces- 
sary, on the right side also, and the triangular ligament will come 
into view. Be careful not to cut the triangular ligament when 
separating the crus penis from the bone, and not to injure the 
terminal branches of the pudic artery, after it appears on the sur- 
face of the ligament near the pubes. 


The triangular ligament of the urethra (perineal aponeu- 
rosis) occupies the anterior part of the pubic arch, and sup- 
ports the urethral canal. The ligament is of a triangular form, 
and about one inch and a half in depth. On the sides it is 
fixed to the rami of the pubes and ischium beneath the crura 
penis. Above (its apex) the ligament is prolonged on the 
front of the symphysis pubis, where it joins the periosteum ; 
and below or behind (its base) it is connected in the middle 
line with the central point of the perineum, whilst the 
lateral parts are sloped downwards from that spot towards 
the bone. A thin fascia that covers the surface of the 
levator ani muscle in the ischio-rectal fossa is connected to 


Anterior the lower border. ‘The anterior surface is in contact with 


surface. 


Aper- 
tures 
in it 
for ure- 
thra, 


the muscles in the anterior half of the perineal space, and 
the superficial fascia is united to this surface near the lower 
border. Perforating the ligament about one inch below the 
symphysis pubis is the canal of the urethra, but the margin 
of the opening that gives passage to that tube is blended by 
means of fibres with the tissue of the urethra. About half 
an inch below the symphysis pubis is the aperture for the 
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dorsal vein of the penis; and external to this, near the for aor- 
bone on each side, the terminal branches of the pudic of penis 
nerve and artery to the dorsum of the penis perforate the aod 

ligament. The triangular ligament is composed chiefly of er 

transverse fibres, but it is so thin as to allow the vessels and Ce 
muscular fibres to be seen through it. Beneath the liga- of fibres 
ment will be found the muscles of the membranous part of Partsbe- 


the urethra, the artery of the bulb, and Cowper’s glands. Bee 


In some anatomical works the triangular ligament of the urethra Dit- 
is said to consist of two layers (anterior and posterior) that enclose pi 
the membranous part of the urethra with its muscular fibres. The ssa 


structure, which has been described as the posterior layer, is part }'8™ 
of the fascia lining the interior of the pelvis, and is not perforated 


by the canal of the urethra. 


Dissection. — On the left side cut through with care the Dissec- 


tion of 


attachment of the triangular ligament to the bone, and raise mae 
enea 


and turn inwards the piece of membrane. By a little careful trian- 
dissection, and the removal of some veins, the following liga 
parts will be exposed : — Near the base of the ligament is a 
narrow transverse muscle, which is directed to the bulb of 
the urethra; higher than this, and coming downwards to 
the urethra from behind the ramus of the pubes, is the 
fasciculus of fibres of the compressor urethre muscle, which 
surrounds the membranous part of the urethra. Beneath 
the bone (rami of .the ischium and pubes) are the pudic 
artery and nerve, the former giving its branch to the bulb. 

By passing deep enough, the dissector will be able to see 
the layer of the pelvic fascia that separates these parts 
from the cavity of the pelvis. Near the pubes is the sub- 
pubic ligament. 


, 


Muscies. — The muscles connected with the membranous bed 
part of the urethra are two in number: a deep transverse thra. 
muscle, and a constrictor of the urethral passage. 

The DEEP TRANSVERSE muscle of the perineum (elevator Deep 
urethre, Santorini) is a thin flat band, on a level with the i 
base of the triangular ligament. It arises externally from origin. 
the ramus of the ischium, and occasionally from that of the 
pubes, and is directed inwards between the tip of the bulb 

DD 3 
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and the membranous part of the urethra, to join (sometimes 
Termi- py a tendon) the muscle of the opposite side, and to be at- 
tached by some fibres to the side of the bulb. This muscle 
conceals Cowper’s gland near the bulb, and is frequently 
placed over the artery of the bulb. 
Conor Lhe CONSTRICTOR MUSCLE of the urethra (constrictor 


ouwe- isthmi urethralis) encloses the membranous part of that 


passage tube from the bulb to the front of the prostate. It consists 
dy of two parts, viz. of superficial transverse fibres, both above 
and below the urethra, which are connected on each side to 


the ramus of the os pubis, and of a deeper layer of circular 
fibres. 


Trans- a. The transverse part of the muscle arises by aponeurotic fibres 
part from the descending ramus of the pubes for the distance of half or 

three quarters of an inch; but this attachment is not evident except 
kong the muscle is exposed from behind. From this origin the fibres 
pubes, pass inwards, and separate near the urethra into two layers, which 

are directed one over the other under that canal, and unite in the 
and “7 middle line, sometimes by tendinous bands, with corresponding 


middle parts of the muscle of the opposite side. Or the fibres may be 

mei and described as extending across the perineum from one lateral at- 

under tachment to another, and enclosing the tube of the urethra in their 

thra. —_ passage (Miiller). 

Circular 6. The circular part surrounds the urethra between the bulb 

part. and the prostate ; its fibres do not reach outwards to the bone, but 
are blended with the transverse fibres of the other part of the 
muscle.* 

ek The glands of Cowper will be found by cutting through 

glands. the transverse muscle: they are situate, one on each side, 


Situa- close behind the bulb, and below the membranous part of 


and size. the urethra. Each gland is about the size of a pea, and is 
made up of many small lobules. Connected with each is a 
Length 


aie minute duct, nearly an inch in length, which perforates 
mina- 


mina~ obliquely the wall of the urethra (corpus spongiosum), and 
the duct. ——__~__ 
* For farther information respecting this muscle, consult the Sep- 
temdecim Tabule of Santorini; a Treatise of J. Miller, Ueber die 
Organischen Nerven der erectilen Minnlichen Geschlechts Organe, &c. ; 
a Paper by James Wilson in the first volume of the Med. Chirur. Trans- 
actions; and the Work of Mr. Guthrie, On the Anatomy and Diseases 

of the Neck of the Bladder and Urethra. 


PUDIC VESSELS AND NERVE. 407 


opens into the urethral canal about an inch in front of the 
triangular ligament: the aperture of the duct in the ordi- 
nary condition of the parts does not admit a bristle. These 
bodies are sometimes so small as to escape detection, and 
they appear to decrease in size with advancing age. 


Dissection. — The student may complete the examination of the pai. 
no 


perineum by tracing out the pudic vessels and nerve, and their the pu- 
remaining branches. From the point of division into two branches per eirit 
beneath the crus (dorsal branch of penis and branch of the corpus ""* 

cavernosum), the artery is to be followed backwards along the 

outer wall of the right ischio-rectal fossa. The pudic nerve is ex- 

posed at the same time, but should any of the branches be cut 


away, the corresponding ones may be sought on the opposite side. 


The pudic artery is a branch of the internal iliac, which, pedis 
after entering the perinzal space through the small sacro- 
ischiatic notch, is distributed to the perineum and the 
genital organs. Entering the posterior part of the ischio- courses 
rectal fossa, the artery extends forwards along the outer ne of 
wall in an aponeurotic canal, being attached to the fascia Bie 
covering the obturator muscle, and at the height of one inch 
and a half above the tuberosity of the ischium. At the base 
of the triangular ligament the vessel is near the margin of 
the ramus of the pubes; it then ascends along that bone and of 
nearly to the subpubic ligament, where it perforates the Sie 
triangular ligament, and divides into the artery of the body, ah eae 
and that of the dorsum of the penis. 

The branches of the vessel in the perinzal space are Branch- 
numerous. Some of them have been examined, viz. inferior rid 
hemorrhoidal, transverse perineal, and superficial perinzal ; se 
the remaining are subjoined : — 


The artery of the bulb of the urethra is a branch of considerable Hemi h 
size, and arises near the base of the triangular ligament. Passing beneath 
almost transversely inwards beneath the ligament, and about half lar gad 
an inch from the base, the artery reaches the bulb of the urethra, ™™” 
and enters its spongy structure. Near the urethra it furnishes a 
small branch to Cowper’s gland. 

The distance of this branch from the base of the ligament de- Its si- | 
pends upon its origin; for if the vessel arises farther back than varies. 
usual, it may be altogether below the base of the ligament, but if 


DD 4 
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it arises more anteriorly than the base of the ligament, or from an 
accessory pudic branch, its position will be higher than the level 
The im- of the bulb. From the size of the vessel its place is important in 


portance , : : . 
ofthis the operation of lithotomy. In the case first mentioned, it would 


bony a be liable to be cut across, whilst in the last it would be altogether 
out of the way of the knife. 

prio d The artery of the cavernous structure of the penis (art. corporis 

of penis, Cavernosi) is one of the terminal branches of the pudic. At first 
this small vessel lies between the crus penis and the ramus of the 
pubes, but it soon enters the cavernous structure of the penis, and 
ramifies in it. 

ie The dorsal artery of the penis runs upwards between the crus 

sumof penis and the bone, and reaches its destination by passing between 

pes’: the layers of the suspensory ligament of the penis. Its distribution 
with the accompanying nerve is noticed at page 419. It is much 
smaller in the female than in the male. 

Pudic The pudie vein has the same connections, and the same branches 

vag the artery, with the exception that the dorsal vein of the penis 
does not join it. 

Pudic | The pudic nerve is derived from the sacral plexus, and 

with ar- distributes offsets corresponding to the branches of the pudic 

ea artery. The nerve enters the posterior part of the ischio- 
rectal fossa, and supplies there the inferior hemorrhoidal 

ipl (p. 898.) and a large perineal branch. Much diminished 

penis. in size, it continues with the artery without branching, 
pierces the triangular ligament of the urethra, and is con- 
tinued onward to the dorsum of the penis with the dorsal 
branch of the pudic artery. Its termination is described 


at page 419. 


ne The perineal branch supplies the superficial perinzal nerves, 

branch which have been already described (p. 401.), and extends forwards 
below the pudic artery, nearly to the base of the triangular liga- 

ends we ment, where it ends in offsets to the muscles, as well as to the bulb 

lowing Of the urethra. 

musen. Muscular branches. — One turns outwards to enter the under 

lar off- surface of the erector penis; others pass beneath the transversalis, 
supplying it and the accelerator urine; and one or two other 
slender filaments pierce the triangular ligament, and supply the 


muscles beneath it. 


Nerve The nerve of the bulb is a long slender branch that supplies, like 
pub. the artery, the spongy structure investing the canal of the urethra. 


ee ee 


ee 
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Some of the filaments of distribution run for some distance on the 
surface before entering the corpus spongiosum urethre. 


Parts cut through in the operation of lithotomy. Saran ae 
review of the relative position of the parts in the perinzeum pee 
will bring to mind the structures that must be cut in reach- 
ing the bladder, and those that are to be avoided. 

In making the external incisions the knife is entered in ah cut- 
the middle line of the perinzum, one inch in front of the from 
anus, and is drawn backwards on the left side to midway be- face to 
tween the tuberosity of the ischium and the anus. It has staff, 
been before said that the skin and superficial fascia, and the 
inferior hemorrhoidal vessels and nerves, lying across the 
ischio-rectal fossa, would then be cut. In the subsequent 
incisions to reach the staff, when the knife is introduced 
into the anterior part of the wound, the transverse perinzal 
muscle and artery, with the lower part of the triangular 
ligament, and possibly the superficial perineal vessels and 
nerves, are divided. The membranous part of the urethra aa 
and the muscular fibre about it are cut, when the knife is knife 
placed within the groove of the staff. Lastly, as the knife stat into 
is pushed along the staff into the bladder, it incises in its 
progress the membranous part of the urethra, and part of 
the substance of the prostate gland with the large veins 
around it. 

The several parts to be avoided in the stages of the ope- Parts to 
ration are the following: —In the first incisions in the c4*r 
ischio-rectal fossa, the rectum will be cut if the knife is 
turned inwards across the intestine, instead of being kept 
parallel with it, and if the gut is not kept out of the way 
with the fore-finger of the left hand. The pudic vessels on pudic 
the outer wall of the ischio-rectal fossa may be wounded eed 
near the anterior part of that hollow, where they approach the 
margin of the ramus of the pubes ; but, posteriorly, they are 
very securely lodged inside the projection of the tuberosity of 
the ischium. Whilst making the deeper incisions to reach the 
staff, the bulb and its artery lie immediately in front of the bulb. 
knife, and will be cut if the incisions are made too far for- artery, , 
ward; but the vessel must necessarily be cut, when it arises 
farther back than usual, and crosses the front of the ischio- 
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sla: rectal fossa in its course to the bulb of the urethra. In 
duct. dividing the prostate gland the edge of the knife is to be 
turned outwards and downwards, in the direction of a line 
from the urethra through its left lateral lobe, so as not to 
sea injure the ejaculatory duct below. The whole of the pros- 
all tate and its capsule are not to be cut through, otherwise the 
tate urine may be effused beneath the peritoneum. 
gland. f . , z 
When the dissection of the perineum is completed, the 
flaps of skin are to be fastened together, after some preser- 
vative fluid has been used, and the limbs are to be put 


down. 


Section II. 


PERINZUM OF THE FEMALE. 


Peri: In the female the perineum differs from the same region in 
neum e ° 
offe- the male more in the external form than the internal ana- 


has a: tomy; but it has special parts distinguishing it, viz. the 

ee Me aperture of the vagina surrounded by its sphincter, and the 
aperture of the vulva with the labia. 

Along” Surface marking. — On the surface of the perinzal space 

middle, 


aper- in the middle line, there are two apertures, viz. those of 

tures of ° s 

anus and the anus and vulva; the former is situate rather farther 
back than in the male, and the vulva is in the situation of 
the scrotum of the other sex. Bounding the vulva are the 

ety labia majora, one on each side. Within the vulva, at the 

vulva. upper part, is the clitoris, with two small membranous folds, 
labia minora, extending downwards from it. Below the 
clitoris is the small aperture of the urethra; and still lower 
down is the vagina, whose aperture is sometimes partly 
closed by a thin piece of membrane, the hymen. 

Parts Boundaries. — 'The boundaries of the perinzeum are alike 

bound. : 

ing in both sexes. But in the female the outlet of the pelvis, 

are corresponding to the perineum, is larger than in the male ; it 

both equals about four inches in the transverse direction, and its 

~~ widthis nearly the same as the antero-posterior measurement. 


Tn this sex the perinzeum is not so deep as in the male. 
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Dissection. —'The steps of the dissection are much the same in Take 
both sexes, and the same description will serve generally for the ji, 
perinzum of the male and female. Make, first, the dissection of fect! 
the ischio-rectal fossa, and afterwards examine the muscles, vessels, 
and nerves of the posterior half of the perineal space. (See descrip- 
tion of the Matz Perin=om, p. 395.) 

Next raise the skin from the anterior half of the perinzal space, Then 
as in the male, making the transverse incision in front at the ante- nee 
rior part of the vaio Examine the attachments of the superficial oaahe 
fascia, and trace the cutaneous vessels and nerves beneath it "*%™: 


(p. 399.). 

Superficial fascia. — The description of this structure in superfi- 
the male will serve for the anatomy of it in the female with fasta 
this modification ; that here it is less perfect and of less extent, 
in consequence of the aperture of the vulva, and is continued 
forwards through the labia majora to the inguinal region. 

Dissection. — Remove the labia and the superficial fascia, and Dissec- 
follow the sphincter vagine muscle around the opening of the fi°7.ohs. 
vagina. The two other muscles now exposed (transversalis perinzi “!*- 
and erector clitoridis) resemble those in the male. 

The SPHINCTER VAGIN& is an orbicular muscle around the sphinc- 
orifice of the vagina. fPosteriorly it is attached to the vagine 
central point of the perinzum, where it mixes with the 0"8™ 
sphincter ani and transversalis muscles, and its fibres are 
directed forwards, some on each side of the vagina, to be Inser- 

tion, 
inserted into the body of the clitoris. 

The ERECTOR CLITORIDIS resembles the erector of the Erector 
penis in the male, though it is much smaller. The ¢rans- ridis. 
versalis is similar to the same muscle in the male. The one 7" 


versalis. 
description will suffice for these parts in both sexes (p. 402.). 


Dissection. — Detach the erector and crus clitoridis from the To ex- 


tri- 
bone, and remove the outer fibres of the sphincter vaginz to see angular 
the triangular ligament of the urethra. Moe 


The triangular ligament transmits the urethra, but is not Tears: 
quite so strongly marked as in the male; its extent is partly ment. 
interrupted behind by the large aperture of the vagina 
(p. 404.). 

Dissection.—Cut through the ligament in the same way as in To see 
the male, and dissect out the deep transverse muscle with the of ure-, 
pudic vessels and nerve, and their branches. Afterwards follow 


back the trunks of those vessels and of the pudic nerve. 
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The DEEP TRANSVERSE MUSCLE (depressor urethra, San- 
torini) has the same origin externally as in the male, and it 
meets its fellow at the middle line. Santorini described the 
muscle as passing over, instead of below the urethra; hence 
the name given to it by its discoverer. 

The CONSTRICTOR MUSCLE of the urethra resembles that 
of the male in its origin from the pubes, and its disposition 
around the urethra. 

The description of the pudic artery (p. 407.) will serve 
for both sexes, except that the branch in the female, corre- 
sponding to the artery of the bulb, is furnished to the vagina. 
The terminal branches are much smaller too in the female. 

The pudic nerve has the same peculiarity as the artery 
with respect to the branches to the vagina, and the smaller 
size of the terminal part of the nerve on the clitoris. 
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CHAPTER VIII. 


DISSECTION OF THE ABDOMEN. 


Section I. 


WALL OF THE ABDOMEN. 


‘Tue dissector may here be reminded that he has to proceed Direc- 
as far as the end of Section 3. before the body is turned for the atid 
the dissection of the back. crag 

Position. — The body is sufficiently raised by the blocks Position 
placed beneath the thorax and buttocks, as directed for the pe 
dissection of the limbs ; but the dissector should see that the 
chest is higher than the pelvis. After inflating the abdomen 
by an aperture through the umbilicus, let the following mark- 
ings on the surface be first attended to. 

Surface-marking. — On its anterior aspect, the abdomen Appear- 
is for the most part convex, especially in fat bodies, whilst on the 
on the sides, between the ribs and pelvis, the surface is some- thee 
what depressed. Along the middle line is a slight groove, eee 
corresponding to the linea alba, which presents about its 
centre the excavation of the umbilicus. Inferiorly the 
. groove ceases a little above the pelvis, in the prominence of 
the pubes ; and superiorly it subsides in a hollow (epigastric 
fossa) below the ensiform cartilage. On each side of the 
middle line isthe projection of the rectus muscle, and this is 
intersected in well-formed bodies by two or three transverse 
depressions. 

Beneath the eminence of the pubes the student will be Projee- 

. : : ‘ tions of 
able to recognise with his finger the symphysis pubis, and to pubes 
trace outwards from it the crest of the os pubis which leads 
to the spinous process. If the finger is still carried outwards 
to the crest of the innominate bone, it will detect the firm and Pou- 


: ° ‘ : part’s li- 
band of Poupart’s ligament, and sometimes a few inguinal gament. 


| 
: 
' 
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Abdo- glands. Rather above and to the outside of the pubes, the : 
rings. opening of the external abdominal ring may be felt, and the 
prominence of the spermatic cord descending to the testicle 
may be recognised. The position of the internal abdominal 
ring is still to the outer side, or midway between the sym- 
physis pubis and the crest of the innominate bone, and a little 
above Poupart’s ligament. Attached to the front of the 


symphysis pubis in the male are the penis and the scrotum. 


Raise, Dissection. — The incisions requisite to raise the skin from the 
«kin _- Sides and front of the belly are the following : — one cut is to ex- 


tend outwards over the side of the chest from the ensiform carti- 
lage to about midway between the sternum and the spine; a se- 
cond incision is to be begun in the middle line midway between the 
umbilicus and the pubes, and to be carried outwards to the crest 
of the ilium, and along the crest till it ends opposite the first cut ; 
lastly, the ends of the two incisions are to be connected along 
the side of the chest and belly. Raise the piece of skin thus 
marked out towards the middle line, and seek the undermentioned 
cutaneous vessels and nerves in the fat. The lateral cutaneous 
nerves, which are five or six in number, appear along the side 
of the abdomen, in a line with the corresponding nerves of the 
thorax; they give offsets backwards, and are then directed for- 
wards with small cutaneous arteries. The lower branch from the 
last dorsal nerve crosses the crest of the ilium near its front; and 
still farther back on the crest is the cutaneous branch of the ilio- 
and seek hypogastric nerve. Near the middle line the small anterior cuta- 
cura neous nerves will be found; these are uncertain in number and 
nerves. size, and are directed outwards in the integuments. 
seg? ie Next throw downwards, on both sides, the piece of skin that 
from the covers the lower part of the abdomen or the groin, by means of an 
groin. incision along the middle line to the root of the penis, dissecting 
the cutaneous vessels and nerves on the right side, and the super- 


ficial fascia on the left. 


SS oc a make the necessary dissection on the right side, raise the 
and _— fascia that is superficial to the vessels, and throw it downwards to 


nerves . . . . 
innight the thigh in the same manner as the piece of skin; the vessels now 


eran? exposed are the superficial pudic on the inside, the superficial epi- 
gastric in the centre, and there may be an offset of the superficial 
circumflex iliac artery on the outside. Some inguinal glands are 
seen along the line of the reflected fascia. ‘Iwo cutaneous nerves 
are to be sought ; one (ilio-inguinal) comes out through the abdo- 
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minal ring, and descends to the thigh ; the other (ilio-hypogastric) 
appears in the superficial fascia above, and rather outside the 
abdominal ring. 

To show the existence of two layers of fascia, on the left side, separate 
one above and one beneath the vessels, raise a layer from the fica 
vessels by means of one transverse cut from the spine of the ilium /2*!# 
to the middle line, and not much above Poupart’s ligament, and rae 
another along the middle line to the pubes. ‘The position of the groin. 
subjacent vessels marks the depth of the layer; and when these 
are reached, raise and throw down towards the thigh a flap of the 
fascia like the piece of skin. To define the thinner under-layer, 
cut it across in the same manner as the other layer, and then 
detach it with the vessels on it from the tendon of the external 
oblique muscle. This layer, like the preceding, is to be traced 
around the cord to the scrotum; and as the student follows it 
downwards, he will find it connected with Poupart’s ligament, 
and inseparably joined with the fascia lata close below that 
structure. 


The superficial fascia over the greater part of the abdo- Super- 
men is a single layer between the skin and the special fascia fascia 
investing the muscles, but in the groin it is seen to be a 
divided into a subcutaneous and a deep layer by the vessels pias 
and glands. 

a. The subcutaneous layer contains the fat, and therefore Thesub- 


uta- 
varies in appearance and thickness in different bodies; for secs 


in a fat body it is divisible into several layers, whilst in a contain 
thin one it is somewhat membranous near the thigh. This 

layer is continuous with the superficial fascia of the thigh, 

and with that of the rest of the abdomen; and ifit is traced to 

the limb, itis found to be separated from Poupart’s ligament 

by the superficial vessels and glands. Internally it is con- except 
tinued to the penis and scrotum, where it loses its adipose penis 
tissue ; and after investing the testicle, the layer is prolonged tum. 

to the superficial fascia of the perinzeum. 

b. The deeper layer of the superficial fascia (aponeurosis Deeper 
of the fascia lata, Scarpa) is thinner and more membranous thin and 
than the other, and is closely united to the tendon of the ex- branous; 
ternal oblique by fibrous bands, especially towards the linea 
alba. Like the subcutaneous part of the fascia, this layer is 


continued upwards on the abdomen, and inwards to the penis 
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and the scrotum ; but it extends only a very short distance 
in the limb. As it passes over Poupart’s ligament it is 
closely joined to that structure by a thin membrane, and ends 
a little below the ligament on the fascia lata across the front 
of the thigh. The piece that is continued to the scrotum 
around the cord becomes very thin and acquires special 
characters; and having passed through the scrotum it reaches 
the perineum in union with the other layer, where it has 


attachments to the subjacent parts as before specified (p.399.). 


and peri- When urine escapes from the urethra, it is directed through 


ngeum. 


Attach- 
ments 
deter- 
mine 
course 
of ef- 
fused 
urine. 


In the 
female. 


Cuta- 
neous 
nerves 


are de- 
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neous of 
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tal, 
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anterior 
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the scrotum, by reason of the attachments of the superficial 
fascia, and then upwards along the cord to the abdomen. 
From the disposition of the deep layer across the thigh, it is 
evident that the fluid cannot pass down the limb, whilst its 
progress over the front of the abdomen is uninterrupted. 

In the female the superficial fascia of the groin is separ- 
able into two layers, as in the male; and the disposition of 
each is nearly the same as in the other sex; but the part 
that in the one sex is continued to the scrotum, in the other 
enters the labium in its course to the perineum. In the 
female the round ligament of the uterus is lost in the super- 
ficial fascia of the groin. 


Curaneous Nerves. — The nerves in the superficial fascia 
are chiefly derived from the trunks of the lower five or six 
intercostal nerves ;—the branches along the side of the belly 
(lateral cutaneous) are offsets from those nerves, whilst the 
branches along the front (anterior cutaneous) are the ter- 
minal parts of the same trunks. Cutaneous offsets from two 
branches of the lumbar plexus (ilio-hypogastric and ilio- 
inguinal) are seen at the lower part of the abdomen. 


The lateral cutaneous nerves of the abdomen emerge in a line 
with the same set of nerves on the thorax, the lowest being the 
most posterior. As soon as they appear on the surface they di- 
vide, with the exception of the last, into an anterior and a posterior 
branch. 

a. The posterior branch is of small size, and is directed backwards 
to the integuments over the latissimus dorsi muscle. 

b. The anterior branch runs forwards in the superficial fascia nearly 
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to the edge of the rectus muscle, and supplies the integuments on the 
side of the belly. 

Last dorsal nerve.—The lateral cutaneous branch of this nerve Last 
is larger than the rest, and does not divide like the others. After nots 
piercing the fibres of the external oblique muscle, the nerve is 
directed over the crest of the ilium to the surface of the gluteal 
region. 

The anterior cutaneous nerves of the abdomen reach the surface Anterior 
by piercing the sheath of the rectus. On the surface they turn neon 
outwards towards the lateral cutaneous nerves. The number and brinter- 
the place of exit of these small nerves from the abdominal wall are °°**@!- 
very uncertain. 

The ilio-hypogastric nerve is distributed on the surface by two Mlio-hy- 
parts : one lies over the crest of the ilium (iliac branch), the other Priam 
is on the lower part of the abdomen (hypogastric branch). pee 

a. The iliac branch crosses the crest of the innominate bone behind yyja¢ 
the last dorsal nerve, and enters the integument of the gluteal region ; branch. 
its size and its position on the bone are dependant upon the bulk and 
the situation of the branch of the dorsal nerve. 

6. The hypogastric branch pierces the aponeurosis of the external Hypo- 
oblique muscle above the external abdominal ring, and is distributed, f°" 
as the name expresses, to the integument of the hypogastric region of 
the abdomen. 

The ilio-inguinal nerve becomes cutaneous through the external Mio-in- 
abdominal ring, and having perforated the deeper layer of super- ene 
ficial fascia, descends to the scrotum and the upper part of the te 


plexus. 
thigh. 


CuTANEOUS VESSELS. — Some cutaneous vessels are found Vessels 
with both sets of nerves on the abdomen: with the lateral two 
cutaneous nerves are branches from the intercostal arteries, eae 
and with the anterior cutaneous are offsets from the internal 
mammary and epigastric vessels. In the groin, where they 
are dissected on the right side, are three small superficial 
branches of the femoral artery, viz. pudic, epigastric, and 
circumflex iliac. 

a. The lateral cutaneous arteries have the same anatomy as the re 
nerves they accompany. ‘These small vessels are directed towards 
the front of the abdomen on the surface of the external oblique 
muscle, and end about the outer edge of the rectus muscle. The and an- 


. : : : ous terior 
anterior cutaneous vessels are irregular in number and in position cuta- 
neous. 

EE 
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like the nerves. After piercing the sheath of the rectus, they run 
outwards with the nerves towards the other set of branches. 


From, The superficial branches of the femoral artery turn upwards 


artery from the thigh, between the layers of the superficial fascia, and 
these oa ve . : 

branch, Taraify in the integuments of the genital organs, and lower part 
es: of the abdomen. The greater part of these vessels appears in the 


dissection of the thigh. 


Exter- The external pudic branch (superficial) crosses the spermatic cord, to 

pudic. which it gives offsets, and ends in the integuments of the under part 
of the penis. 

Super- The superficial epigastric branch ascends over Poupart’s ligament 

epigas- near the centre, and is distributed in the superficial fascia as high as 

the umbilicus. Its size varies very much. 

Circum- The circumflex iliac branch usually lies below the level of the crest 


ae of the ilium, and sends only a few offsets upwards to the abdomen. 


Veins. Small veins accompany the arteries and join the internal saplre- 
nous vein in the thigh. 


Inguinal The glands of the groin are three or four in number, and 
glands. ., ° ’ : 
lie over the line of Poupart’s ligament. They are placed be- 
tween the two layers of the superficial fascia, and receive the 
lymphatics from the abdomen, from the upper and outer part 
of the thigh, and from the superficial parts of the genital 
Ducts organs. Their efferent ducts pass downwards to the sa- 


t aitie : 
thigh. phenous opening in the thigh to enter the abdomen. 


Dissec- Dissection.—After the examination of the superficial fascia and 

tion of its vessels and nerves on the abdomen, the student may make the 

a ha dissection of the cutaneous coverings of the penis and scrotum. 
Divide therefore the skin along the dorsum of the penis, and throw 
it to each side, and then reflect the skin from the scrotum by 
means of a vertical incision on the left side. 

Super On the penis the superficial fascia becomes very thin and 


fascia on membranous, and loses the fat that it possesses in most other 
pe 


and in parts of the body. The fascia that is continued to the scro- 
scrotum. . ° “pos, es 

tum becomes also thin, and of a reddish colour; and if it is 
cut through the student will see that the prolongation sent 
around the cord of one side does not communicate with the 
prolongation of the other side, and that the septum scroti 
is formed by the contact of the two pieces in the middle 


line. 
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Dissection. — Remove the cellular membrane from the root of Dissec- 
the penis and from the front of the symphysis pubis, to expose the ber 
suspensory ligament of the penis. Afterwards follow forwards the on)... 
dorsal arteries, nerves, and vein of the penis, by removing the 


superficial fascia. 


The suspensory ligament of the penis is a band of fibrous Suspen- 
tissue, of a triangular form, which is attached by its apex to gament 
the front of the symphysis pubis near the lower part. Widen- ve 
ing as it descends, the ligament divides into two pieces, which ™*™ 
are fixed to the upper surface of the body of the penis, and 


are prolonged on it for some distance. In the interval be- Cov- 
tains 


tween the layers are the dorsal vessels and nerves of the vessels 
° an 
penis. nerves. 


The dorsal artery of the penis, one on each side, is the terminal porsat 
part of the pudic artery. Appearing between the layers of the (wi °! 
triangular ligament, the vessel extends forwards on the dorsum of a branch 
the penis as far as the corona glandis, where it ends in many aR ies 
branches which enter that structure. In this course the artery 
supplies the integuments and the body of the penis. This artery Pecu- 
may be a separate branch of the internal iliac, and arrive at its “""°* 
destination by a course along the side of the prostate, and through 
the triangular ligament of the urethra. 

The dorsal vein of the penis is a single trunk, and commences Dorsal 
by numerous branches from the prepuce and glans penis. The aah 
course of the vein is backwards by the side of the artery, between vexued™ 
the layers of the suspensory ligament, and then through the trian- 
gular ligament of the urethra to join the prostatic plexus of veins. 

In its extent along the penis this vein receives branches from the 

corpus cavernosum. 

_ Each dorsal nerve of the penis takes the same course as the artery Dorsal 
to the glans penis, and ends like it in numerous branches to that pedi 
part. Moreover it furnishes a large branch to the corpus caverno- 

sum penis, and other branches to the integuments of the dorsum, 

the sides, and the prepuce of the penis. 


- In the female these vessels are much smaller than in the Vessels 
on Cie 


male, and they occupy the upper surface of the clitoris. toris. 


Dissection. — The surface of the most external muscle of the Toex- 


abdominal wall is next to be freed from superficial fascia on both bxter- 


sides of the body. Where the muscle is fleshy, viz. posteriorly, aos 
the knife is to be directed along the fibres. In front of a line ™¥8*le 
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extended upwards from the anterior part of the crest of the ilium, 
the muscle presents a wide thin aponeurosis, which the dissector 
should not injure, especially at the upper part, where it is very 
thin over the margin of the ribs. On the right side define the 
margin of the external abdominal ring, to show the cord passing 
through it; and on the left side preserve a thin fascia (intercolum- 
nar), that is connected with the margin of that opening. Lastly, 
the dissector should make evident the free margin of the external 
oblique muscle between the last rib and the crest of the ilium. 


Sealing Muscles of the abdominal wall. — In the wall of the ab- 


flat mus- 
clesin domen are three large flat muscles, which are named from 


aibdon their position to one another, and from the direction of their 
fibres. The most superficial muscle is the external oblique, 
the next one the internal oblique, and the last is the trans- 
andtheir yersalis. Anteriorly they end in aponeuroses which are 
roses in- partly conjoined to incase the rectus and pyramidalis mus- 
three cles. Posteriorly the transverse muscle ends also in a second 
ones. aponeurosis (fascia lumborum), which encloses the quadratus 
lumborum muscle. 
External Lhe EXTERNAL OBLIQUE Muscte is fleshy on the side, and 
pinetiohs aponeurotic on the fore part of the abdomen. It arises by 
a yin fleshy pointed digitations from the outer surface of the eight 
from —_ Jower ribs, the five highest pieces alternating with similar 
parts of the serratus magnus, and the three lowest with the 
processes of origin of the latissimus dorsi muscle. From the 
attachment to the ribs, the fibres are directed over the side 
of the abdomen in the following manner: — the lower fibres 
Inser- descend almost vertically to be inserted into the anterior half 
tion into ao . . ° 
pelvis! of the crest of the ilium at its outer margin; whilst the 
and linea : : 
alba. upper and middle fibres are continued forwards, the one set 
horizontally, the other obliquely, to the aponeurosis on the 
Connec- front of the belly. ‘The muscle is subcutaneous, and at its 
tions. attachment to the ribs, the fibres are continuous with the ex- 
ternal intercostal muscle. The posterior border is usually 
free between the last rib and the crest of the ilium, and is 
contiguous to the edge of the latissimus dorsi, so that a part 
of the internal oblique may be seen between them; but this 
border may be concealed by the latissimus dorsi muscle. 


Aponeu- The aponeurosis of the muscle occupies the anterior part 
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of the abdomen, in front of a line from the eighth rib to rosis of 


the mus- 
the crest of the ilium, and is rather narrower about the centre cle 


of the abdomen than either above or below. Along the front of 
middle line of the body this tendinous expansion ends in the belly. 
linea alba,—the common point of union of the aponeuroses of 
opposite sides. Appearing through the aponeurosis, external Is s mark. 
to the linea alba, is a white line (linea semilunaris), corre- linea 
sponding to the outer edge of the rectus muscle; and cross- setae 
ing between those two lines are three or four whitish marks and” 
(linez transverse). Numerous small apertures in the tendon verse; 
give exit to cutaneous vessels and nerves. On the lower perfo. 
ated by 
part of the abdomen the fibres of the aponeurosis are stronger ape 
and more separate than in the other parts, and are directed at 
downwards and inwards to be fixed to the pubes, or collected enas 
in the firm band of Poupart’s ligament, between the pubes rae 
and the crest of the ilium. Near the pubes is the aperture anid 
(external abdominal ring) which gives passage to the cord in seis 
the male, or the round ligament in the female. to cord. 
The following parts in connection with the aponeurosis of 
the external oblique muscle, are to be described with more 


‘detail. 


Linea alba.—This is the central white line of the front of the I the 
abdomen, in which the aponeuroses vf the muscles of opposite sides alba the 
are united. It extends from the xiphoid cartilage to the pubes, {pees are 
and serves as a ligament between the thorax and pelvis. Its ™*¢ 
breadth is wider above than below, and it is perforated here and 
there by small apertures that allow masses of fat to protrude in some 
bodies. A little below the centre is the umbilicus, which projects In its 
now beyond the surface, though before the skin was removed there es 
was a hollow corresponding to it. Through the umbilicus a piece “"* 
of intestine may protrude from the abdomen, and give rise to um- 
bilical hernia. 


External abdominal ring. — Towards the crest of the os Eaten 
pubis the fibres of the aponeurosis diverge to their attach- cio 
ment to separate points of that bone, and leave thereby the 
angular space of the external abdominal ring. This interval rorm 
is somewhat triangular in form, with the base at the crest of Saati 
the os pubis, and the apex pointing upwards and outwards. 

The long measurement of the aperture is about an inch, and Size. 
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Inner the transverse about half aninch. The inner margin (inner 
side or 


pillar. pillar) is thin and continuous with the rest of the aponeu- 
rosis; it is prolonged to the front of the symphysis pubis 
into which it is inserted, and on which it crosses over the 
corresponding piece of the aponeurosis of the opposite side. 
Citar The outer or lower margin (outer pillar) is formed by the 
part of the aponeurosis named Poupart’s ligament, and is 
attached to the spine or tuberosity of the os pubis: this mar- 
gin is not straight like the inner, but is bent backwards so as 
A Gecia_to present a kind of groove for the spermatic cord. A thin 
ed from membrane (intercolumnar or spermatic fascia) obscures the 
opening. sides of the opening, and is derived from some fibres (inter- 


The columnar) on the surface of the aponeurosis. The ring gives 
cord in 


male, passage in the male to the spermatic cord, and in the female 
to the round ligament; and each lies on the outer or lower 
pillar as it passes through, and obtains a covering from the 
and her- intercolumnar fibres. ‘Through the same aperture the in- 


nial pro- > Z : 
trusion guinal hernia protrudes fromthe wall of the abdomen, receiv- 


pass 5 r ‘ ° 
through. ing at the same time a covering from the intercolumnar 
fascia. 


Inter- The intercolumnar fibres form a layer over the aponeurosis of 
colum- 


nar the external oblique at the lower part of the abdomen, and bind 
fibres. together the parallel fibres of that aponeurosis, so as to form a 


Se resisting membrane. Here some of the fibres are connected by 
ment In- 


feriorly. & pointed process with the outer third of Poupart’s ligament, 
and extend back to the crest of the ilium. From this point the 


They fibres diverge, and at the external abdominal ring they stretch from 
upper side to side (hence the origin of their name), and becoming 


pee stronger and aggregated together, close the upper part of that 


and pro- Opening. Moreover they give rise to the membrane, intercolumnar 
duce the fascia, which is prolonged from the margin of the abdominal ring. 


On the left side, where the fascia is entire, this thi covering will 
fascia. be manifest on the surface of the cord, or on the round ligament. 
Td 460 Dissection. —'To see the attachments and connections of Pou- 
insertion part's ligament, it will be necessary to reflect the lower part of the 
part's li- aponeurosis of the external oblique muscle towards the thigh on 
both sides, For this purpose make one incision through the 
aponeurosis from the crest of the ilium nearly to the middle line. 
Throw Detach the aponeurosis with the handle of the scalpel from the 
pice af subjacent parts, and cut it vertically in the direction of aline to the 


oblique. symphysis pubis, when it cannot be separated farther from. the 
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tendons beneath. After the triangular piece of the aponeurosis 
has been thrown to the thigh, dislodge the cord from the surface 
of Poupart’s ligament to see the insertion of that band into the os 
pubis, and the fibres that ascend therefrom to the linea alba, and 
form the triangular ligament. 

Poupart’s ligament is the lower border of the aponeurosis Pou- 
of the external oblique muscle, which intervenes between the eekert 
crest of the ilium and the pubes, and arches over the vessels and Siu 
muscles that pass from the abdomen at this spot. Its external outer 
half is round and cord-like, and is attached to the anterior aa 
superior spine of the ilium; but the internal half widens as inner 
it approaches the pubes, and is inserted into the spine of the ments: 
os pubis as well as into the pectineal line, external to that 
point of bone, for three quarters of an inch. When the 

ligament is in its natural position, the fibres that are con- 
nected with the pectineal line give rise to a triangular look- 
ing piece, with its base directed outwards, which is named 
Gimbernat’s ligament. (See the Dissection of the Tutau.) last 
The line of Poupart’s ligament is not straight between its Gimber- 
outer and inner attachments, but is curved downwards to the po as 
thigh, and retains this position as long as the fascia lata re- {/¢"e 
mains uncut. ‘To the posterior surface, along the outer half, ana | 
are united the internal oblique, cremaster, and transversalis sonst 
muscles of the abdomen ; and passing over the upper surface cit 


of the ligament at its inner end is the spermatic cord. 


Triangular ligament. — From the insertion of Gimbernat’s liga- Trian- 
ment into the pectineal line, some fibres are directed upwards and Sedea 
inwards to the linea alba, where they become blended with the 
other tendons. As the fibres ascend, they diverge and form a 


thin band, to which the term triangular ligament has been applied. 


Dissection. — On both sides of the body remove the remaining Dissee- 


portion of the external oblique, to see the parts covered by it. Carry expose 
the scalpel through the digitations on the ribs back to the free Seis: 
border of the muscle, and then cut through the attachment to the 
crista ili. Throw forwards the muscle as far as it is practicable, after 
the nerves that cross the crest of the ilium are dissected out; and 
take care neither to detach the rectus muscle from the ribs, 
nor to cut through the tendon of the internal oblique near the 
‘same part. By the removal of cellular membrane the following 
muscle and the nerves on its surface will be cleaned. At the 
EE4 
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lower border of the internal oblique is the eremaster muscle, which 
should be defined, 


Partscoe Beneath the external oblique is the internal oblique 
Ape | muscle, with the ribs and the intercostal muscles. At the 
ophiaues lower part of the abdomen, this muscle conceals the cord and 
the branches of nerves from the lumbar plexus that are in 
the abdominal wall. The aponeurosis of the external ised. 
assists to form the sheath of the rectus. 
ae The INTERNAL OBLIQUE MUSCLE is fleshy below and apo- 
muscle. neurotic above, just the reverse of the preceding muscle ; 
and its fibres (except the lowest) in ascending cross the 
poen direction of those of the external oblique. The muscle arzses 
pelvis. from the outer half of Poupart’s ligament, from the anterior 
two thirds of the crest of the ilium, and from the fascia lum- 
borum in the interval between the crest of that bone and the 
last rib. The fibres diverge on the abdomen to their des- 
Inser- tination. ‘The most posterior fibres ascend to be zzserted into 


tion into 
the ribs the lower border of the cartilages of the four lower ribs, 


alba, where they join the internal intercostal muscle of the two 
lowest spaces. The most anterior fibres (from Poupart’s 
exept ligament) arch downwards and inwards over the spermatic 
fibres. cord, and are inserted into the crista of the os pubis, and into 
the pectineal line by a tendon (partof the aponeurosis ), which 
is blended with a similar part of the transversalis muscle. 
The intervening fibres are continued into the aponeurosis on 
the front of the abdomen. 
Aponeu- The aponeurosis of the muscle covers the anterior part of 
the mus- the abdomen from the pelvis to the chest, and is blended with 
Attach. the other aponeuroses in the linea alba. It is widest at the 
ments t0 thorax, and is connected beneath the rectus muscle with the 
and pel- ensiform cartilage, and with the last true and the first false 
“rib. Inferiorly it is fixed to the crest and the pectineal line of 
the os pubis, behind the insertion of Poupart’s ligament into 
Divides that bone. At the margin of the rectus the aponeurosis is 
to Incase ,. . : . : . : 
rectus. divided into two pieces, which incase that muscle, and unite 
at its inner margin; but midway between the umbilicus and 
the pubes the aponeurosis is undivided, and lies in front of the 


rectus. 
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The internal oblique is covered by the external oblique parts 
muscle. It is attached on all sides, except between Poupart’s intemal 
ligament and the os pubis, where it arches over the cord, and a 
has the cremaster muscle contiguous to it. The parts covered 
by the internal oblique cannot be seen till the muscle is 


reflected. 

The CREMASTER MUSCLE, so named from suspending the Cram aes 
testicle, is a fasciculus of fibres that lies along the lower cle. 
border of the internal oblique muscle, but is separated from 
it by a cellular interval. Superiorly the muscle has attach- 
ments (internal and external) similar to those of the in- 
ternal oblique. Its external fleshy part is attached to Pou- Attach. 
part’s ligament below the internal oblique, with which some tier 
of the fibres are connected, and it may also join the trans- =” 
versalis ; but the inner part is small and pointed, and is fixed, internal 
chiefly by tendon, to the front of the os pubis and sheath of ual 
the rectus. Between those two fixed points the fibres de- oe 
scend on the front and sides of the cord, forming loops with ovine 
the convexity downwards; and the lowest loops are con- 
nected with the tunica vaginalis testis, on its outer aspect. 

The muscular fibres are united by cellular membrane so as giving 


rise to 


to give rise to a covering for the front of the cord, fascia cremas- 
eric 


eremasterica. Occasionally the fibres may be behind as well tascia. 
as on the sides and front of the cord. 


Dissection.—On the left side of the body the student should not ie 
make any further dissection of the abdominal wall; but the parts replace 
that have been reflected in the groin should be carefully replaced, ?“"™ 
until he returns to the examination of those parts in connection 
with hernia. 

On the right side divide the cremaster muscle longitudinally, on right 
and reflect it from the cord. Afterwards cut through the internal shrepaeas 
oblique near the ribs, and near the crest of the ilium, and connect "ect 
those incisions behind: the depth of the muscle will be indicated fer and, 
by a cellular layer between it and the transversalis. Throw the oblique. 
muscle forwards to the edge of the rectus, cutting at the same 
time the fibres that arise from Poupart’s ligament, and separating 
them with great care from those of the transversalis, with which 
they are often conjoined. In raising the muscle the branches of 
the intercostal nerves and arteries will be exposed, and many 


branches that enter it must be cut; but the student should dissect 
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out of it the last dorsal nerve, and the two branches of the lumbar 
plexus (ilio-hypogastric and ilio-inguinal), near the front of the 
crest of the ilium. 


Parts, The internal oblique conceals the transversalis muscle, and 


by inter- the vessels and nerves between the two. Near Poupart’s 

lique. ligament it lies on the spermatic cord and the fascia trans- 
versalis: the rectus muscle is partly concealed by its apo- 
neurosis. 


Trans. The TRANSVERSALIS MUSCLE forms the third stratum in the 
versalls 


muscle. wall of the abdomen; it is attached on all sides except where. 


the spermatic cord lies, and it has both an anterior and a pos- 
Origin terior aponeurosis. It arises at the pelvis from the outer 


ana third of Poupart’s ligament, and from the two anterior thirds 


and = of the crest of the ilium. At the chest it takes origin by 


pelvis. : 
fleshy processes from the under surface of the cartilages of 


the six lower ribs. And between the chest and pelvis it is 
connected with the posterior aponeurosis, or the fascia lum- 


Fibres borum. Most of the fibres are directed transversely to the 
end in! pe 

aponeu- aponeurosis in front. But the lower fibres arch downwards 
me" above the spot at which the cord leaves the abdomen, and 


Lowest: are inserted (by tendon) with the lower fibres of the internal 

down to Oblique into the crest of the pubes and into the pectineal line 

pures- for about one inch, the two forming the structure called the 
conjoined tendon. 


The Its aponeurosis is widest inferiorly, as in the most ex- 
aponeu- 


rosis. ternal muscle. It is continued to the linea alba beneath the 


passes’ rectus, except midway between the umbilicus and pubes, 


rectus where it passes in front of that muscle to reach the middle 


stint? line. Its attachment to the os pubis is nearly the same as 


feriorly. that of the aponeurosis of the internal oblique, for it is 
Atpel. fixed to the crest of the pubes and to the pectineal line, but 
thatot. beneath the insertion of the oblique muscle. The tendons 
Fae or aponeuroses of these two muscles are united near their 
joined. attachment to the bone, and give origin to the conjoined 
tendon. tendon; but whilst that of the oblique extends beyond the 

crest of the bone only a short way, the aponeurosis of the 

transversalis reaches an inch along the ilio-pectineal line. 


At its insertion into the pubes, some of the fibres are gene- 


— = 
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‘rally spent on the transversalis rang and are connected Fibres 
with the deep arch. versal 
Superficial to the transversalis are the two muscles before Pais, 
examined, and beneath it is the thin fascia transversalis, tions of 
which separates it from the peritoneum. The attachments rete 
to the ribs digitate with like processes of the diaphragm ; 
and the lower border is fleshy in the outer half, but ten- 
dinous in the inner half, and is arched over the internal ab- 
dominal ring. Occasionally the muscle arises from Poupart’s 
ligament as low down as the internal oblique, with which it 
is then inseparably united. 
The posterior aponeurosis of the transversalis, or the fascia Poste- 


lumborum, is described in the dissection of the back (p. 363.). neuros 


Dissection. —'To bring into view the rectus muscle, make a Toex- 
longitudinal incision through the aponeurosis covering it, and tus and 
turn to each side its tendinous sheath. A small muscle, the §¥jj,"" 
pyramidalis, will be exposed at the same time near the pubes. The 
dissector should take care of the nerves entering the outer border 


of the rectus. 


The RECTUS MUSCLE extends along the front of the abdo- Recias, 
men from the pelvis to the chest. The muscle is narrowest ,).0,. 
inferiorly, and is attached by two tendinous processes, one to nis‘ 
the front and the other to the crest of the pubes; and becom- 24": 
ing wider towards the thorax, it is inserted into the cartilages 
of the last three true ribs. The fibres of the rectus are in- Has cross 
terrupted at intervals by irregular tendinous lines (line 
transverse), and the muscle is contained in an aponeurotic 
sheath. 

Sheath of the rectus. — At the outer border of the upper I's 
part of the rectus muscle, the aponeurosis of the internal 
oblique divides into two pieces, which pass, one before, the how 
other under that muscle, and unite at its inner border, thus 
forming a sheath for it. Inseparably united with the front 
of the sheath is the aponeurosis of the external oblique; and 
joined in a similar manner with its posterior part is the 
aponeurosis of the transversalis. At the lower part of the its $22 
muscle, however, or midway between the umbilicus and the 
pubes, the sheath suddenly ceases posteriorly, in conse- 


quence of the aponeuroses of all the lateral muscles being 
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placed in front of the rectus. The spot where the sheath 
- disappears will be seen to be marked by a white well-defined 
margin, when the outer edge of the muscle is raised. Where 
the sheath is deficient, the rectus is in contact with the fascia 
transversalis. 

The Linee transverse are the tendinous bands that cross 
the surface of the rectus. There are usually three of these 
intersections at the following spots: one is opposite the 
umbilicus, another at the ensiform cartilage, and the other 
midway between those two. If there is a greater number, 
the additional ones will be below the umbilicus. These 
bands seldom extend the whole breadth or depth of the 
muscular fibres. 

Linea semilunaris. —'This line has been already seen, 
through the aponeurosis of the external oblique muscle, to 
reach from the eighth rib to the outer part of the crest of 


isatedge the pubes. It marks the outer edge of the rectus muscle, 


of rec- 
tus. 


Pyrami- 
dalis 
muscle. 


Attach- 
ment to 
pubes 
and 
linea 
alba. 


Nerves 
in wall 
of ab- 

domen. 


Inter- 
costal 
nerves 


are be- 
tween 
oblique 
and 
trans- 


versalis, 


and, consequently, the line of the division of the aponeurosis 
of the internal oblique muscle. 

The PYRAMIDALIS MUSCLE is triangular in form, and is 
placed in front of the rectus near the pelvis. The muscle 
arises by its base from the front of the os pubis, and is 
inserted by its apex into the linea alba, about midway be- 
tween the umbilicus and the pubes. This small muscle is | 
often absent. It is contained in an aponeurotic sheath like 
the rectus. 


Nerves. — In the wall of the abdomen, between the in- 
ternal oblique and transversalis muscles, are the inter- 
costal nerves, and near the pelvis are the two branches of 
the lumbar plexus. Some arteries accompany the inter- 
costal nerves, but they will be again referred to with the 
vessels of the abdominal wall. 

a. The intercostal nerves (six lower) enter the wall of 
the abdomen at the anterior part of the intercostal spaces. 
Placed between the internal oblique and _ transversalis 
muscles, the nerves are directed forwards to the edge of the 
rectus, which they pierce in their course to become cuta- 
neous along the front of the abdomen. About midway be- 
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tween the spine and the linea alba, the nerves furnish 
cutaneous branches to the side of the abdomen (lateral cuta- Offsets. 
neous); and whilst between the abdominal muscles they 
supply muscular branches, as well as offsets of communica- 

tion one with another. A greater part of the lower than 

of the upper nerves is visible, because of the diminished 
length of the intercostal spaces. 


The last dorsal nerve is placed below the last rib, but otherwise Last 
it has the same connections and distribution as the preceding. As Gors@l 
it extends forwards to the rectus it sometimes communicates with 
the ilio-hypogastric nerve. Its lateral cutaneous branch perforates 


the two oblique muscles. 


b. The two branches of the lumbar plexus are seen in a Branch- 
. ° es 0 
part of their course, viz. between the muscles of the wall of lumbar 
exus. 
the abdomen. : 


The «lio-hypogastrie nerve perforates the posterior part of the Mio-ny- 
transversalis muscle, near the crest of the ilium, and gives off the Ag 
iliac or lateral cutaneous branch. The continuation of the nerve ™°*", 


crest of 
then turns forward near the crest of the ilium, and is connected {7° 
with the following nerve (ilio-inguinal), near the front of that bone. 
Perforating now the fleshy part of the internal oblique, and the 
aponeurosis of the external oblique near the linea alba, the nerve 
becomes cutaneous as before seen (p.417.). The iliac branch Fv" | 
pierces both oblique muscles, near the crest of the ilium, to reach cuta— 
the gluteal region. branch. 
The tlio-inguinal nerve appears on the surface of the transver- Mlio-in- 


: cas ne guinal 
salis, near the front of the crest of the ilium, where it is connected issues 


with the preceding. ‘The nerve afterwards pierces the internal ob- rote 
lique, to which it supplies branches, and coursing over that muscle, 
reaches the surface of the thigh through the external abdominal 


ring (p. 417.). 


This nerve may be so small as to end by joining the ilio-hypogastric May be 
branch. In such case the ilio-hypogastric furnishes an offset that snail. 
takes the usual place and distribution of the ilio-inguinal nerve. 


Dissection.—F or the purpose of seeing the transversalis fascia it Dike 
will be necessary to raise the lower part of the muscle of the same trans- 
name on the right side by two incisions ; — one through the fibres bib 
that are attached to Poupart’s ligament; the other across the 
muscle from the crest of the ilium to the margin of the rectus. 

With a little care the muscle will be separated from the thin 


fascia beneath. 


430 DISSECTION OF THE ABDOMEN. 


Fascia © The fascia transversalis, which has been so named by 
trans- 


versalis Sir A. Cooper, is a thin fibrous layer between the trans-— 


te versalis muscle and the peritoneum. In the groin or in- 
en guinal region, where it is unsupported by muscles, the 
fascia is stronger than in any other part of the wall 
of the abdomen, and is joined by fibres of the aponeu- 
Near rosis of the transversalis muscle. In the part of the fascia 
part's now exposed is the opening of the internal abdominal ring, 


ligament 


is the in- which gives passage to the spermatic cord, or the round 
terna 


ae ligament. It is situate midway between the symphysis 

* pubis and the anterior superior spine of the ilium, and half 

an inch above Poupart’s ligament. From the margin of the 

opening a thin tubular prolongation is continued around 

Is fixea the cord. The fascia on the inner side of the opening is 

ened thinner than on the outer side, and is fixed internally into 

the os pubis and the pectineal line of that bone, behind the 

srg conjoined tendon with which it is united. When traced 

ree a. down to Poupart’s ligament, the fascia is found to be con- 

gament, nected to the posterior margin of that band along its outer 

papal half; but along the inner half of the ligament the fascia 

passes downwards to the thigh, being but slightly connected 

with that structure, and forms the anterior part of the 

supe- femoral sheath. Above the inguinal region the membrane 
riorly it bs ° 

decreas- gradually decreases in strength as it ascends beneath the 

strength. transversalis muscle, until at the thorax it becomes an 


unimportant cellular structure. 


ikea Dissection. — Divide the transversalis fascia by a longitudinal 

tion. incision begun a little above the abdominal ring, and continued 
downwards through that spot, so as to trace a prolongation of the 
fascia on the cord. With the handle of the scalpel the fascia may 
be easily reflected to each side from the subperitoneal fat. After the 
subperitoneal fat has been seen, let it be removed to trace the 
remains of the tube of peritoneum along the cord. 


subperi: The subperitoneal fat is placed between the fascia trans- 
fat im the versalis and the peritoneum. The depth of this layer varies 
stom. much in different bodies, but the stratum is thicker at the 
lower part of the abdomen than elsewhere. A prolongation 
is sent from it along the cord. This structure will be more 


s 


~~ 
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specially examined in the dissection of the wall of the ab- 
domen from the inside. 

The peritoneum is seen to project slightly forwards oppo- Perito- 
site the cord, on the removal of the subperitoneal fat, and to ea 
be joined by a fibrous process, the remains of the prolongation longed 
to the testis. ‘There is great variety in the condition of this cords 
part. Thus in one case it can be followed only a very short piece 
distance, whilst in another it may be traced as a fine band iieeas 
to the tunica vaginalis of the testis. In other instances the” ” 
tube of the peritoneum has been imperfectly obliterated, or saccu- 
and one large pouch or sac is left in front of the cord in the ae 
inguinal canal; or the tube has been obliterated only here 
and there, forming a sacculated piece. Lastly, in some rare ¢ open. 
cases, the process of peritoneum remains unobliterated, so 
that a coil of intestine can descend along it from the 
abdomen. In the female the tube sometimes remains per- In fe- 
vious for a short distance (canal of Nuck) in front of the ay 
round ligament. | oe 

The sPERMATIC CoRD extends from the internal abdominal Sperma- 
ring to the testis, and consists of the vessels and the efferent 
duct of that gland united together by coverings from the 
structures by or through which they pass. In the wall of the Me 
abdomen the cord lies obliquely, because its aperture of en- che ab- 
trance therein, or the internal abdominal ring, is not opposite 
its aperture of exit from the muscles, or the external ring ; and ver- 
but escaped from the abdomen, it descends almost vertically beyond. 
to its destination. Being placed obliquely between the connec. 
muscles, the cord les at first beneath the internal oblique, wed 
and rests against the fascia transversalis; but beyond the hort, 
lower border of the oblique muscle it rests on the upper 
surface of Poupart’s ligament, having the aponeurosis of 
the external oblique between it and the surface of the body, 
and the conjoined tendon between it and the abdomen. Its Cover- 
different coverings have been seen in the examination of the ”*” 
parts from which they are derived, there being a prolonga- 
tion from each structure in the wall of the abdomen, except 
from the transversalis muscle. Thus, proceeding from 
within outwards, the student will find the following layers 
surrounding the constituents of the cord :— first, the sub- 
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peritoneal fat, then the tube of the fascia transversalis, next 
the cremaster muscle from the internal oblique, afterwards 
the intercolumnar fascia from the external oblique muscle, 
and lastly the superficial fascia and the skin. 

hie The round ligament, or the suspensory cord of the uterus, 

ike occupies the inguinal canal in the female. Its coverings are 

eee the same as those of the spermatic cord, except it wants, 

cord. usually, the cremaster. It ends in the integuments of the 
groin. 

Dissec- Dissection. —The constituents of the cord will be exposed by 

ba turning aside the different surrounding layers and removing the 
cellular membrane. The dissector should trace branches of the 
genito-crural nerve and epigastric artery into the cremasteric 


covering. 


Const. Vessels and nerves of the cord.—In the cord are col- 
the cord. lected together the spermatic artery and veins that convey 
the blood to and take it away from the testis, nerves and 
lymphatics of the testicle, and the vas deferens or the 
efferent duct. 
Sperma.- The spermatic artery is a branch of the aorta, which 
tery, enters the cord through the internal abdominal ring, and 
descends to the testis, in which it ends. It distributes 
branches to the vas deferens and the epididymis. In the 
female, a branch from the ovarian artery (spermatic) enters 
veins, the round ligament. The spermatic veins leave the posterior 
part of the testicle, and receive branches from the epididy- 
mis: ascending in the cord, in front of the vas deferens, 
they divide and anastomose, forming the spermatic plexus. 
nerves. The nerves are derived from the spermatic plexus of the 
sympathetic in the abdomen ; they accompany the artery to 
Lymph- the testicle. The lymphatics begin in the testis, and ascend 
afies- slong the cord through the internal abdominal ring to join 
vasdefe. the lumbar glands. The vas deferens is placed behind the 
rns. other constituents of the cord, and will be easily recognised 
tion by its resemblance to a piece of whipcord when it is taken 
ne between the finger and the thumb. As it enters the abdo- 
men through the opening in the fascia transversalis (internal 


ring), it lies on the inner side of the vessels of the cord, and 


—— 
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it winds behind the epigastric artery in its descent to the 
urethra in the pelvis. 

The cremasteric covering of the cord has a separate artery and Artery 
nerve. The artery is derived from the epigastric (its cremasteric nerve of 
branch), and is distributed to the coverings of the cord. The vee 
genital branch of the genito-crural nerve enters the cord by the ofthe 
internal abdominal ring, and ends in the cremaster muscle. Other 
filaments to the cord come from the ilio-inguinal nerve. 

Dissection.—Cut across the cord near the abdominal ring, and Dissec- 
turn it upwards on the abdomen. Below Poupart’s ligament will ioe 
be sometimes seen a thin band (deep crural arch) passing inwards 
to the os pubis. The dissector should define this band with care. 
Afterwards the remaining vessels of the abdominal wall should be and ge 
exposed, viz. the epigastric and circumflex iliac, and the ending Oe vcsace 
the internal mammary artery. On turning up the outer edge of 
the rectus, the epigastric and mammary arteries will be seen, one 
above and the other below; and the epigastric with its branches may 
be further traced by removing the fascia transversalis that covers 
it near Poupart’s ligament. The circumflex iliac artery may be 
observed behind Poupart’s ligament (the outer half), and should 


be pursued along the crest of the ilium. 


Deep crural arch. — Below the level of Poupart’s liga- Deep 
ment is the thin band of fibres which lies over the femoral arch. 
vessels, and has received the name of deep arch.* This 
fasciculus of fibres begins externally about the centre of 
Poupart’s ligament, and is prolonged inwards to the pubes, 
where it becomes wider, after the fashion of Poupart’s liga- 
ment, and is inserted into the pectineal line on the abdominal 
aspect of Gimbernat’s ligament. This structure is closely _ 
connected with the front of the femoral sheath, and is arched 


down on the inner side to be fixed to the bone. 


VESSELS IN THE WALL oF THE ABDOMEN. — With the Vessels: 
intercostal nerves on the side of the abdomen are the inter- pide 
costal and lumbar arteries; and in the sheath of the rectus, - 
the epigastric and internal mammary vessels. Around the 


crest of the ilium is the circumflex iliac branch. 


* In six bodies, both male and female, that I examined carefully, 
I found this band to be formed only by a thickening of the fascia 
transversalis. 
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Inter- The intercostal arteries enter the abdominal wall between the 

costal. transversalis and internal oblique muscles, at the anterior part of 
the intercostal spaces. As they extend forwards with the nerves 
they supply the contiguous muscles, and anastomose with the in- 
ternal mammary, epigastric, and lumbar arteries. 

The vessel that accompanies the last dorsal nerve is furnished by 

the first lumbar artery. 

internal The abdominal branch of the internal mammary artery (p. 231.) 

ry. enters the wall of the abdomen beneath the cartilage of the seventh 
rib. Descending for a short distance in the sheath of the rectus, 
the artery enters the substance of that muscle, and anastomoses 
in it with the epigastric artery. 

Epigas: Lhe epigastric artery arises from the external iliac about a quarter 

tricar= of an inch above Poupart’s ligament ; and ascending in the sheath 


tery 


Sone of the rectus, it divides above the umbilicus into branches that 


me Fe enter the muscular substance, and anastomose with the internal 
erna 4 4 ° ° . 
mam- mammary. In its course the vessel is first bent inwards, but it 


Raeth of then ascends beneath the fascia transversalis, and perforating 
i that fascia, enters the sheath of the rectus over the defined 
Fe: in border at the posterior aspect. As it ascends to the sheath of the 
wall of yectus the artery passes beneath the cord and on the inner side of 
men.  ¢he internal abdominal ring; and is directed obliquely inwards 

across the lower part of the abdomen, where it forms the lateral 

boundary of a triangular space between it and the edge of the 
Branch- rectus muscle. The branches of the artery are numerous but in- 
eh considerable in size. 


Pubic a. The pubic branch is a small transverse artery that runs behind 
Poupart’s ligament to the posterior aspect of the pubes, where it anas- 

SaREnbbe tomoses with a similar branch from the opposite side. Behind the 

ee pubes it gives downwards a branch to communicate with a small offset 

offset. from the obturator artery : the size of this last offset varies very much 
but its situation is internal to the crural ring. 

Cremas- 9. A cremasteric or spermatic branch is furnished to the coverings 

teric. of the cord as before mentioned. 

Muscu.  ¢- Abdominal branches are given from the outer side of the artery to 

lar. supply the muscles of the abdominal wall, and to anastomose with the 
intercostal arteries. Other branches enter the rectus. 

Cutane.  & Some cutaneous offsets pierce the rectus, and ramify in the integu- 

Aa ment with the cutaneous nerves, 


ietkhe: Two veins are found with the epigastric artery, but these join 


diam into one before they open into the external iliac vein. 


Peculiae -Peculiarities. — The position of this artery on the trunk of the ex- 


Ayelet ternal iliac may be shifted from the level of Poupart's ligament to two 


o~ 
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inches and a half above; or the origin of the vessel may be transferred 

to the superficial or the deep femoral artery. Frequently the epigastric May 
furnishes the obturator artery to the pelvis; in such case the small &\° 0% 
communicating offset, which is ordinarily given to the obturator, may ‘°- 


be supposed to be enlarged. 


The circumflex iliac artery arises from the outer side of the ex- Gircum. 
ternal iliac opposite the epigastric, and then courses outwards around. 4° iliac 
the crest of the ilium, as the name expresses. At first the artery 
is below Poupart’s ligament, after it has pierced the tube of mem- is in wall 
brane that surrounds the upper part of the femoral vessels, but it bebe 
next passes beneath the transversalis muscle to the middle of the 
crest of the ilium. Here the vessel pierces the transversalis, and ,,4 
is continued backwards between it and the internal oblique to @nasto- 
anastomose with the ilio-lumbar branch of the internal iliac artery. Ma host 


Its branches are muscular and anastomotic. 


Near the front of the crest of the ilium a small branch ascends be- yuscu- 
tween the internal oblique and transversalis muscles, supplying them, orth 
and anastomosing with the epigastric and lumbar arteries. As the vessel 
extends backwards it gives lateral offsets that supply the neighbouring 
muscles, and communicate on the one side with the ilio-lumbar, and on 


the other with the gluteal artery. 


The companion vein with this artery is formed by the junction Circum- 
of two collateral branches, like the epigastric, and crosses the eer 
external iliac artery, nearly an inch above Poupart’s ligament, to 
reach the vein on the inner side. 


Section II. 
HERNIA OF THE ABDOMEN. 


Tue lower part of the wall of the abdomen, that has been inguina 
reserved on the left side of the body, should now be dissected "°™™"™ 
for the anatomy of inguinal hernia. 


Dissection.— The skin, the superficial fascia, and the aponeu- The ne. 
rosis of the external oblique having been already reflected in the Gis." 


previous examination of the wall of the abdomen, the necessary fio" ‘| 
dissection of the inguinal region will be completed by raising the on the 
internal oblique muscle. Make one incision across the fleshy part groiu 
of the internal oblique, from the crest of the ilium towards the linea 

alba; and after the depth of the muscle is ascertained by the cel- 

lular layer beneath, cut carefully through the origin of the lowest 

fibres from Poupart’s ligament; then detaching it cautiously from 
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the subjacent transversalis, turn it upwards on the abdomen. The 
separation of the two muscles just mentioned is sometimes difficult 
in consequence of their fibres being blended together, but a cellular 
snterval and a branch of the circumflex iliac artery mark their 
intermuscular space. Afterwards divide the cremaster muscle or 
fascia on the cord, and turn it to the side. Let the dissector clean 
the surface of the transversalis muscle without displacing its lower 
arched border, and trace with care the conjoined tendon of the 
internal oblique and transversalis, to show its exact extent out- 
wards. The fascia transversalis and the spermatic cord should 
likewise be nicely cleaned. Crossing the space below the 
border of the transversalis muscle is the epigastric artery, which 
lies close to the inner side of the internal abdominal ring, but 
beneath the fascia transversalis. A small ‘piece of the fascia 
should be cut out to show that vessel on the side of the abdominal 
ring. 
Inguinal hernia. — The previous dissection has sufficed 
to show that the weakest part of the abdominal wall is just 
above Poupart’s ligament, where the two internal muscles 
are wanting, and arch over the spermatic cord. In conse- 
quence of this deficiency in the muscular strata, the intestine 
escapes most readily at this part of the abdomen, and gives 
rise to an inguinal hernia. But the intestinal protrusion in 
the inguinal region is predisposed to by the passage of the 
spermatic cord through the abdominal parietes, and by the 
existence of fossa on the inner surface of the wall. The gut, 
in leaving the abdomen, either passes through the internal 
abdominal ring with the cord; or it may be, projected through 
the part of the abdominal wall between the epigastric artery 
and the edge of the rectus muscle, which corresponds to the 
fosse before alluded to. The hernia of this region is dis- 
tinguished by names derived from its position with respect 
to the epigastric artery (external or internal), or from its 
direction in the abdominal wall (oblique or direct); so that 
the hernia that comes through the internal abdominal ring 
with the cord is called synonymously external or oblique, 
whilst the hernia between the edge of the rectus and the 
epigastric artery is named, in like manner, internal or direct. 


EXTERNAL OF OBLIQUE INGUINAL HERNIA leaves the ab- 
domen with the spermatic cord, and after traversing the in- 
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guinal canal, makes its exit from the wall of the abdomen by 
the external abdominal ring. 

Anatomy. — To acquire a knowledge of this hernia it will ee 
be necessary to study the space in which it lies (inguinal parts 
canal), the apertures by which it enters and leaves the wall cerned. 
of the abdomen (abdominal rings), and the coverings that it 
receives in its progress to the surface of the body. 

The inguinal canal is the interval between the flat mus- Ta 
cles of the abdominal wall, which contains the spermatic cord 
of the male, or the round ligament of the female. Its direc- Diree: 
tion is oblique downwards and inwards, being nearly parallel “hd 
to Poupart’s ligament; and its length is about one inch and Length 
a half. Superiorly it communicates with the cavity of the open- 
abdomen by the internal abdominal ring, and inferiorly ends 
on the surface by the external abdominal ring. Towards Bouna- 
the surface of the body the canal is bounded by the two next 
oblique muscles: — the outer third of its extent (half an* 
inch) being formed by the fleshy internal oblique, together 
with the aponeurotic part of the external oblique; and the 
inner or lower two-thirds (one inch) being completed by the 
aponeurosis of the external oblique alone. Next the cavity Next the 
of the abdomen the wall of the canal is formed by the hal ic 
fascia transversalis, and by the conjoined tendon of the internal “ 
oblique and transversalis, in this wise :—the fascia alone 
reaches about half an inch of the distance, like the internal ob- 
lique; and the conjoined tendon, with the fascia transversalis 
behind it, extends the rest of the way (an inch) along the 
posterior boundary. Occasionally the triangular ligament 
projects far enough outwards to take part in the formation of 
‘the posterior wall of the canal behind the external abdo- 
minal ring. Along the lower part, or the floor, the canal Flooring 
is limited by the union of the fascia transversalis with Pou- pete 
part's ligament, and by the fibres of that ligament that turn 
back to the pectineal line; whilst along the upper part its 
extent is determined only by the apposition of the muscles. 

In the female, the canal has the same length and bound- Canal in 
aries, though it is usually somewhat smaller. In that sex it male. 
lodges the round ligament. 

The tnternal abdominal ring is an aperture in the fascia mternal 
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abdomi- transversalis, which is situate half way between the sym- 
cite, Physis pubis and the crest of the ilium, and half an inch 


ton. above Poupart’s ligament. It is oval in form, the extrem- 
orm ‘ 


and ities of the oval being directed upwards and downwards, 
mars and the fascia at its outer and lower parts is stronger than 
Upper at the opposite margin. Arching above the aperture, and 
then descending on the inner side, is the lower border of the 
transversalis muscle, which is fleshy in its outer, but ten- 
inner’ dinous in its inner half. On the inner side of the opening 
ary. lies the epigastric artery. This opening in the fascia trans- 
versalis is the inlet to the inguinal canal, and through it the 
cord, or the round ligament, passes into the wall of the ab- 
Parts domen. The external hernia likewise leaves the abdomen 


trans- 


ee. at the same spot. All the protruding parts receive as a 


it. covering a prolongation of the fascia from the margin of 

the opening. . 
Exter- The external abdominal ring is the outlet of the canal, and 
Nal ab- 


dominal through it the cord, or the inguinal hernia, reaches the surface 
ring. A 3 . . 

Situae Of the body. This aperture is placed in the aponeurosis of 
tion. 


from its margin a prolongation is sent on the parts passing 
through it (see p. 421.). 


Lag Course and coverings of the hernia. — When a piece of 
stine, 


Ek intestine leaves the abdomen with the cord, and continues 
course of with it to the surface of the body, it will obtain the same 


coverings, viz. one from every structure in the wall of the 
hasco- abdomen, except the transversalis muscle. It receives its 


verings , 2 5 * P : 
ofthe investments in this order : — as the intestine 1s first thrust 


rum outwards, it carries before it the peritoneum and the sub- 
ae peritoneal fat, and enters the tube of the fascia transversalis 
trans: (infundibuliform fascia) that surrounds the cord. Still in- 
’ creasing in size the piece of gut is directed downwards to 

the lower border of the internal oblique muscle, where it has 

cremas. the cremasteric fascia or covering applied to it. The in- 
ter, testine is afterwards directed along the front of the cord to 
the external abdominal ring, and in passing through that 
sperma. OPening receives the investment of the intercolumnar or 
tie fas- spermatic fascia. Lastly, as the hernia descends to the 


svperfi- scrotum, it has the additional coverings of the superficial 


the external oblique muscle, near the crest of the ilium, and # 


——— 


INTERNAL OR DIRECT HERNIA. 439 


fascia and the skin. So that in a hernia which has passed cia, ang 
the external abdominal ring, the coverings from without in- ee 
wards are the following: the skin and superficial fascia, the 
spermatic and cremasteric fasciz, the fascia transversalis, 

the subperitoneal fat, and the peritoneum or sac: these dif- ifit has 
ferent lamine become much thickened in a hernia that has abdom 
existed for some time. Should a piece of intestine remain 

in the inguinal canal (bubonocele), the layers that invest it 

will depend upon the spot to which it has extended. 

Seat of stricture. — 'The protruded intestine may be con- stric- 
stricted in the internal abdominal ring by the neck of the TR 
sac, in the inguinal canal by the fleshy internal oblique situate. 
muscle, or at the external abdominal ring; and the fre- 
quency of the seat of stricture is the same as the order in 
which the constricting parts are here mentioned. Whilst 
efforts are being made to force back the piece of protruded 
intestine, the direction of the canal and the situation of the 
internal abdominal ring should be borne in mind; and To free 


it, direc. 


should it be necessary to expose the intestine and divide the tion of 
the in- 


strictured part from within, the incision should be made cision. 


directly upwards. 

It may here be remarked that this kind of hernia has Tame 
other names applied to it by surgeons; these designations te >the a 
depending on its having passed certain points in the wall of hernia 
the abdomen, or upon the condition of the sac of the peri- 
toneum. If the protrusion remains in the inguinal canal, her soe 
the term bubonocele is applied to the swelling ; but if it has 
extended into the scrotum, the appellation of scrotal rupture, 
or oscheocele, is given to it. Should the piece of peritoneum 
that accompanies the testicle from the abdomen in the fetus 
remain unobliterated, and the intestine descend in it, the 
hernia is called congenital; but should that prolongation of at 


the peritoneum be partly obliterated, say in the inguinal oh 
canal, so that the descending intestine projects into the un- ian 
obliterated part from above or behind, like a viscus into a 


serous membrane, the hernia is named infantile. 


The INTERNAL Or DIRECT INGUINAL HERNIA passes through mternal 


the wall of the abdomen internal to the epigastric artery, riley? 
FF 4 ; 
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comes’ and haga straight course through the abdominal parietes 

behind ; 4 : ° : 

external and the external abdominal ring. Its situation and its cover- 

ms ings will be comprehended after the examination of the 
part of the abdominal wall through which the hernia 


passes. 


It passes. Anatomy.— At the lower part of the abdominal wall is a 
through 


: ou: small triangular space between the epigastric artery on one 


space, side, the outer edge of the rectus muscle on the other, and 
which is the inner part of Poupart’s ligament below. Over the two 


ene™ inner thirds of the area of the space the conjoined tendon of 


conjoin- the internal oblique and transversalis is stretched, as it 


don. — degcends to its insertion into the pectineal line; but in the 
outer third there exists only fascia transversalis. Any 
intestine protruding in this spot must, it is evident, rupture 
or elongate the different structures, because there is not any 
aperture or tube by which it can descend, as in the external 
Hemia hernia; and, further, the coverings of the hernia, and its 


space of extent and direction in the lower part of the inguinal canal, 

kinds. must vary according as the gut is forced through the part of 
the space covered by the conjoined tendon, or through the 
part free from that tendon. 


Cover. Coverings of the hernia. —The more common kind of in- 
ings 0 : 3 “ 

the more ternal hernia (inferior) passes through that part of the 
common + . . oe 

kind are triangular space which is covered by the conjoined tendon ; 


and this kind is found to be present when the obliterated 
hypogastric artery takes its usual course along the interior 
of the abdominal wall, behind or near to the epigastric 


perito. artery. The intestine in protruding carries before it the 
and sub- peritoneum, the subperitoneal cellular membrane, and the 
fat, fascia transversalis ; next, it either elongates the conjoined 
trans tendon, or, as is the case in a sudden rupture, separates 
conjoin- the fibres, and escapes between them. Now the intestine 
don, has advanced into the lower part of the inguinal canal, where 


it is opposite the external abdominal ring; and it passes out- 

wards through the ring, lying on the inner side of the cord, 
sperma- and receiving at the same time the covering of the fascia 
tic fascia, 4 eed Stale : - 
itp’ spermatica. Lastly, it is invested by the superficial fascia 
fascia, and the skin. In number the coverings of this internal 


and . : ins 
skin. hernia are the same as 1n the external form; and in kind 
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they are the same, with this exception, viz. that the con- 
joined tendon is substituted for the cremasteric covering. 

Seat of stricture. —The stricture in this form of hernia is Stric- 
found most frequently at the neck of the sac, next in fre- situa- 
quency at the margin of the fissured tendon, and lastly at whe 
the external abdominal ring. The position of the openings 
in the abdominal wall should be kept in mind during at- 
tempts to reduce an internal hernia; and the straightness of 
the course of the intestine, when compared with an external 
hernia, should be remembered. Where it is necessary to Its divi- 
open the hernial sac to relieve the structure, the cut should 
be made directly upwards, as in the external hernia. 

Rarer kind of internal hernia. — Another kind of internal Rarer _ 
hernia (superior) projects through that part of the triangular internal 
space in which the abdominal parietes is formed only by 
fascia transversalis. Its existence is generally owing to an isfarther 


; out than 
unusual position of the obliterated hypogastric artery,—that the pre- 


‘ : , ceding 
cord crossing the triangular space, where the two inner inthe 


thirds join the outer third, instead of lying behind the epi- larspace, 
gastric artery, and thus predisposing to a hernial protrusion 

by reason of the fossa that it produces in the interior of the 
abdomen. ‘The student will perceive that if a hernia exists 

at the part ‘specified, it would be close to the epigastric 
artery, that it would descend along nearly the whole of 

the inguinal canal to reach the external abdominal ring, and oe 
that consequently the term direct would not apply to this i» direc. 
form of internal hernia. 

Coverings. — As this form of internal hernia traverses Cover- 
nearly the whole of the inguinal canal, it has exactly the sane a8 
same number and kind of coverings as the external hernia nal her- 
that accompanies the spermatic cord, viz. the skin and 
the superficial fascia, the spermatic and cremasteric fascie, 
the fascia transversalis, and the subperitoneal fat and the 
peritoneum. 

Seat of stricture.—The constriction of the intestine will Stric- 
be at the same spots as in the external hernia ; and from the ao 
impossibility of deciding in the living body whether the form 
of hernia now under consideration is internal or external, the 


rule observed in dividing the stricture is to make the in- Division 
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cision directly upwards, as in the other kinds of inguinal 
hernia. 


UMBILICAL HERNIA, or exomphalos, is a protrusion of a 
piece of intestine either through or by the side of the umbi- 
licus. It is very variable in size, and its course is straight 
through the abdominal wall. 

Coverings. —The coverings of the intestine in a small 
hernia are thin and few in number, viz. the skin and the 
superficial fascia, a prolongation from the tendinous margin 
of the abdominal opening, together with the remaining 
common coverings of the fascia transversalis, the subperi- 
toneal fat, and the peritoneum. Over the end of the tumour 
the fat of the superficial fascia disappears, and this covering 
becomes blended with the other structures on each side of it. 
If the hernia is suddenly produced, it may want the invest- 
ment that otherwise is derived from the tendon of the 
external oblique muscle. 

Seat of stricture.—The stricture on the intestine is gene- 
rally found at the margin of the tendinous opening in the 
abdominal wall; and it should be remembered that this 
opening is at the upper part, not in the centre of the swell- 
ing. The constriction may be removed by cutting upwards, 
but there is not any vessel to be avoided in the operation. 


Orner Forms or Hernta.— At each of the other natural 
apertures in the parts bounding the cavity of the abdomen, a 
piece of intestine may be protrided, so as to form a hernial 
tumour. For instance, there may be femoral hernia below 
Poupart’s ligament, with the femoral vessels ; obturator 
hernia through the obturator foramen, with the artery of the 
same name ; and ischiadic hernia through the ischiadic notch. 
The femoral hernia, as the most important, will be noticed 
presently ; but the student must refer to some special treatise 
for his information respecting the other abdominal herniz. 


Dissection. —'The abdomen may now be opened to see the cords 
and the depressions on the posterior aspect of the abdominal wall, 
below the umbilicus. For this purpose make a transverse cut 
through the umbilicus across the front of the abdomen, and on 
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holding up the lower flap certain cords will be seen ascending to 
the umbilicus. 


Cords and fosse of the abdominal wall.—In the middle coras 
line of the abdominal wall, at its posterior aspect, is the pro- parte 
minence of the remains of the urachus, which reaches from ea 
the summit of the bladder to the umbilicus. On each side is nites 
another cord, or the projection of the’ obliterated hypogastric line, 
artery, which is directed from the side of the pelvis to the anether 
umbilicus, and usually lies behind or close to the epigastric se. 
artery, near Poupart’s ligament. When the disposition of forming 
the cords is such as above mentioned, two fosse are seen *@- 
near Poupart’s ligament, one on each side of the obliterated 
hypogastric artery, corresponding to the situation of the 
internal and external abdominal rings. But sometimes the Some 
cord of the obliterated hypogastric is removed inwards from !@st cord 
the line of the epigastric artery, and crosses the triangular "wards 
space between this artery and the edge of the rectus, in the 
line of union of the outer with the two inner thirds. In this causing 
last case there are three fosse at the lower part of the abdo- fosse. 
men ;— one on each side of the obliterated hypogastric, cor- 
responding to the two subdivisions of the triangular space 
between the rectus and the epigastric artery, and to the spots 
at which the two kinds of internal hernia escape; and the Number 
third fossa is outside the epigastric artery, opposite the in- peveca: 


ternal abdominal ring. The existence of these fossa de- sions 


termines the different kinds of inguinal hernia. fosse. 


FremoraL Hernia.—In this hernia the intestine leaves Situa- 
the abdomen below Poupart’s ligament in the sheath that the fe 
surrounds the femoral vessels. The course that the intestine hernia. 
takes, and the coverings that it receives, will be easily under- 
stood after the anatomy of the parts among which it passes 
has been learnt. Only part of the anatomy will be given 
here, because the rest is fully described in the dissection of 
the thigh. 


Dissection.— Divide the lower part of the abdominal wall by an pissec- 
incision from the umbilicus to the pubes; and on the left side of tients 
the body proceed to examine the structures concerned in the for- ee ee 


mation of femoral hernia, Detach the peritoneum from the inner 
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surface of the abdominal wall and from the iliac fossa. Next sepa- 
rate in the same way the layer of the subperitoneal fat, but before 
doing this it will be necessary to cut through the cord at the ab- 
dominal ring: as this layer is raised, one or more lymphatic glands 
will be seen by the side of the iliac vessels. Any cellular membrane 
that remains is to be taken away to show the upper opening of the 
membranous sheath that contains the femoral vessels. In this dis- 
section the genito-crural nerve is seen on the iliac artery. After- 
wards trace the iliac fascia and the fascia transversalis to Poupart’s 
ligament, to see the part that each takes in the production of the 
femoral sheath. 


Anatomy Anatomy.— The structures concerned in the production of 


ot the 
struc- 
tur es. 


Subpe- 
ritoneal 
fat 


forms 
septum 


crurale, 


Fascia 
trans- 


versalis., 


the femoral hernia are severally to be examined, viz. the 
subperitoneal fat, the membranes lining the interior of the 
abdominal cavity near Poupart’s ligament (transversalis and 
iliac fascia), with the sheath to which they give origin; and, 
lastly, the crural ring, or the space through which the hernia 
leaves the abdomen. 

The subperitoneal fat extends as a continuous layer be- 
neath the peritoneum, though it is thickest and most fibrous 
at the lower part of the abdomen, where the vessels pass be- 
neath Poupart’s ligament. Here it extends over the upper 
opening of the sheath of the vessels, instead of descending in 
it around the vessels. Internal to the vein it covers the 
space of the crural ring, and a lymphatic gland that occupies 
that space. The piece of the layer that stretches over the 
crural ring is named by M. Cloquet septum erurale, and is 
described by him as being concave towards the abdomen, and 
convex towards the thigh. Some apertures exist in it for 
the ducts of the inguinal glands, and one gland is generally 
attached to its under surface. 

The fascia transversalis has been before described 
(p.430.). When traced down to Poupart’s ligament, it is 
seen to join the iliac fascia external to the situation of the 
large iliac artery ; but internal to that spot it is continued 
downwards in the thigh, in front of the femoral vessels, and 
forms the anterior part of the femoral sheath. 


Iliac fas- "The iliac fascia covers the iliacus muscle, and hes beneath 


the iliac vessels. When it is followed down to Poupart’s 
ligament its disposition is found to resemble that of the 
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transversalis fascia ; for external to the iliac vessels it joins 
that fascia along the line of Poupart’s ligament ; but, internal 
to the spot mentioned, it is prolonged behind the vessels 
into the posterior part of the femoral sheath. 

The femoral sheath, or the loose membrane that encloses Sheath 
the femoral vessels as they enter the thigh, is derived ral vest 
from the membranes that line the abdomen; —its ante- aeatohde 
rior part being continuous with the fascia transversalis, and of ae ‘ 
its posterior part with the fascia iliaca. The whole of the sre 
upper part of the sheath is not filled by the vessels, but a 
space remains on the inner side of the vein (crural ring) 
which contains a gland, and through which the intestine 
descends in femoral hernia. 

The erural ring is described in the dissection of the A space 
thigh, but its boundaries are better seen here. This sideot 
space on the inner side of the femoral vein is about half ee Ata 
an inch wide, and is filled by a lymphatic gland. Internally, ral ries 
it is bounded by Gimbernat’s ligament and the conjoined $i¢ 2nd 
tendon, and externally by the femoral vein. In front is "*: 
Poupart’s ligament with the deep arch, and behind is the 
pubes. Along the front of the space is the spermatic cord 
in the male, and the round ligament in the female. 

Position of vessels around the ring.—Usually the crural Usval 
ring is partly surrounded by vessels. ‘Thus, on the outer une 
side, is the femoral vein; above, and on the outer side, are 
the epigastric vessels ; and in front is a small branch (pubic) 
from the epigastric artery to the back of the pubes. More- 
over, the vessels of the spermatic cord may be said to be 
placed along the front of the ring. Commonly, therefore, the 
ring is bounded by vessels, except internally and behind. 

But in some instances the obturator artery takes origin State of 


from the epigastric, and passes to the pelvis, either close to usual — 
the iliac vein, and therefore on the outer side of the ring, 
or it arches over the ring, descending on its inner side at 
the base of Gimbernat’s ligament. If the artery takes the 
first-mentioned course, which is the most frequent arrange- 
ment, the extent of vessels around the ring is not increased, 
for the vein previously occupied this same side. But in the 


other case the ring will have an additional vessel on the 
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inner side, and will be entirely encircled except at the 
posterior part. 


hank Coverings of femoral hernia. — The intestine, as before 


and co- said, leaves the abdomen by the opening of the crural ring ; 


of the and it descends in the large sheath of the vessels, internal to 

the vein, as far as the saphenous opening, where it projects 
From to the surface of the thigh. In its progress the intestine 
ithas Will push before it the peritoneum, the subperitoneal fat, 
neu (septum crurale), and will displace, or cause to be absorbed, 
write. the gland that fills the crural ring. Having reached the 
neal fat. . : . . 

level of the saphenous opening, the intestine carries before 

+t the inner side of the femoral sheath and the cribriform 
Inner fascia; and, lastly, it receives coverings from the superficial 
partof, parts of the thigh. The dissection of the thigh may be 


referred to for fuller detail. 


pe Seat of stricture. — The stricture of a femoral hernia 
+5 either in the neck of the sac, opposite the base of Gimber- 
nat’s ligament, or lower down, at the margin of the saphe- 
either in nous opening. To free the intestine from the constricting 


kK, ; ni Ae 
neck ne. band of the upper part of the saphenous opening, an incision 


aeesing. is to be made upwards and inwards; and to relieve the 
ncision stricture in the neck of the sac, the knife is to be carried 
it. horizontally inwards through a few fibres of the free edge of 
Risk of Gimbernat’s ligament. In the use of the knife there is 
ing ves- danger of wounding some of the many vessels that lie about 
regular the ring. When the incision is made inwards, or upwards 
and inwards (the only two ways, it is to be remembered, by 
which the constricting bands can be loosened), there is not, 
in ordinary cases, any vessel that will be injured, unless, 
indeed, the cut upwards and inwards should be made so long 
as to reach the spermatic cord, or the small pubic branch of 
anata the epigastric artery. But in some few instances (once in 
condi- about eighty operations, Lawrence) the obturator artery lies 
them. in front and on the inner side of the neck of the sac, and 
will be before the knife in whichever of the two available 
directions it is used; the existence of this condition of the 
vessel cannot be recognised beforehand, and the surgeon will 
pest avoid the danger of wounding the artery by a cautious 


and sparing use of the knife. 
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Section III. 


CAVITY OF THE ABDOMEN. 


Dissection. —'Tue part of the abdominal wall above the umbilicus rite « 
e ee ° ° 1 

is to be divided by a cut along the left side of the linea alba as far ened abe 
as the xiphoid cartilage. When the flaps are thrown to the sides, mes) 


the cavity of the abdomen is exposed. 


The ABDOMEN is the largest cavity in the body, and Cavity” 
lodges the digestive, the urinary, and the generative organs. ™«n. 
It is oval in form, and the greatest measurement is from yorm 
above downwards. Superiorly it is limited by the dia- pounded 
phragm ; and inferiorly by the pelvis, and by the structures 
that close the outlet of the pelvis. In front and on the sides 
are the abdominal muscles ; and behind is the spinal column, 
with the psoas and quadratus muscles. The space included 1s ai- 
by the boundaries above mentioned is wider above than ea 
below, and is divided for anatomical purposes into the cavity 
of the abdomen and the cavity of the pelvis. 

The cavity of the pelvis contains some of the generative Cavity o 
and urinary organs: it will be examined further on. a 

The cavity of the abdomen extends from the diaphragm ana of 
to the brim of the pelvis. In it are contained the kidney ; ea 
with the alimentary tube, and its appendages the liver, 
pancreas, and spleen. ‘The space is lined by a serous mem- 
brane (peritoneum), which is reflected around the viscera. 

Regions.— The abdominal cavity is divided artificially Abdomi- 
into regions by lines extended from certain points of the vity May 
wall. If two circular lines are carried round the body — es 
one opposite the cartilage of the ninth rib, and the other on ; 

a level with the most prominent part of the crest of the 
ilium—the cavity of the abdomen will be divided into 
three parts, the epigastric above, the hypogastric below, and 
the umbilical in the middle. Each of these regions is further 
subdivided by another line, on each side, from the cartilage 
of the ninth rib to the anterior superior spine of the innomi- 
nate bone. ‘This vertical line marks off a piece from each 


of the three circles, which is named respectively hypochon- 
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driac, lumbar, and iliac (right and left) which lie in that 
order from above downwards. ‘The central and lower part 
of the hypogastric subdivision is named pubic region, and 
each lateral part the inguinal region. 

Partsof Parts first seen.— On first opening the abdomen the 


viscera 
sen following is the disposition of the parts that come into view: 


displace —On the right side is the liver, which is partly concealed by 
the ribs. On the left side a part of the stomach is visible ; 
but this viscus is chiefly beneath the ribs, and is somewhat 
overlayed by the liver. Descending from the stomach is 
the large omentum (a fold of peritoneum), which reaches to 
the pelvis, and conceals the intestine. If the bladder is 
distended, a small part of it may come into view just above 
the pelvis. In some bodies the omentum is raised into 
the left hypochondriac region, and leaves the small intestine 


uncovered. 


CONNECTIONS OF THE VISCERA. 


Comec- The connections of the viscera with the surrounding parts, 


tions of ° . ° ° . ‘ 
tions and their situation in the different regions of the abdomen, 


to be . o,e : : 
cen, may be next examined before the natural position is dis- 


turbed. 
Position Lhe stomach. — The stomach intervenes between the 
van, gullet and the small intestine, and is retained in position by 
folds of the serous membrane. It is somewhat of a conical 
Connec- form, with the larger end to the left side; and it occupies 
en de- the left hypochondriac, the epigastric, and part of the right 


its con- hypochondriac region. The connections with the sur- 


rounding parts will depend upon the condition of the 


stomach: for when this viscus is empty, its surfaces look 
forwards and backwards, and its borders upwards and down- 
wards; but when it is distended it becomes somewhat 
circular, and rolls so as to bring forwards the border usually 
lowest, and to turn upwards that aspect which is directed 
forwards at other times. 

mxtre. The left or large end is beneath’the ribs, and is in contact 

mities ith the spleen, which is connected with it by a fold of 

large peritoneum (splenic omentum): when this part of the 
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stomach is distended it pushes up the diaphragm, and en- 
croaches on the space for the left lung. The right end @4,, 
reaches towards the gall bladder, and is in contact with the 

wall of the abdomen and with the under surface of the liver, 

The anterior surface is in contact with the diaphragm surfaces, 
towards the left, with the abdominal wall in the centre, and 
with the under part of the liver towards the right side; and 
the posterior surface corresponds to the pancreas, the pillars 
of the diaphragm, and the solar plexus. 

The upper border is connected to the liver by a fold of Borders. 
peritoneum (small omentum); and the lower border has 
connected with it another fold of the peritoneum (great 
omentum or epiploon), which floats freely over the in- 
testines. 

The position and the connections of the stomach may be Altera. 
changed by an alteration in the size of any of the surrounding pen 
organs, or by accumulations of fluid in the chest or in the ease. 
belly. The stomach may also be dragged down by the great 
omentum entering a hernial sac, or it may be forced down 
towards the pelvis by the pressure of tight stays. In these 
instances the right end moves more than the left, because it 
is attached only by peritoneum to the parts around. 

The small intestine. —'The smaller part of the intestinal Smalt 
tube (intestinum tenue) reaches from the stomach to the tine. 
right iliac region, where it ends in the large intestine. It Situa. | 
is divided into three parts, duodenum (twelve inch intestine), divi- 
jejunum, and ileum; of the two last, one receives its name 
from its empty condition, and the other from its numerous 
coils. 

The duodenum cannot be satisfactorily seen now, and it Ducde- 
will therefore be examined afterwards. 

The jejunum and ileum begin on the left side of the phe en 
second lumbar vertebra, without any distinct mark of sepa- ileum. 
ration from the duodenum. ‘T'wo-fifths of the intestine are 
given to the jejunum, and the remaining three-fifths to the 
ileum. This part of the intestinal tube forms many circum- Situae 
volutions in the umbilical, hypogastric, lumbar, and iliac re 
regions of the abdomen; and it descends oftentimes in the 
female into the cavity of the pelvis. In front of the in- 

GG 


450 DISSECTION OF THE ABDOMEN. 


Connec- testine is the great omentum; and posteriorly the small 
“ns: intestine (beyond the duodenum) is fixed to the spine by a 
fold of peritoneum (the mesentery) which includes vessels 
and nerves. Surrounding the jejunum and ileum is the large 
intestine or colon, but on the left side of the body the large 
is concealed by the small intestine. 
Large The large intestine. — The large intestine or colon is sac- 
how die culated, and is less movable than the small intestine. It 
ed. begins in the right iliac region in a dilated part or head 
(caput cxcum coli), and ascends to the liver through the 
Course] right iliac, lumbar, and hypochondriac regions. Then cross- 
ing the abdomen below the stomach, it reaches the left hypo- 
chondriac region, and lies in this transverse part of its course 
between the epigastric and umbilical regions, or altogether 
andex. in the latter. Finally, it descends through the regions on 
tent. the left side, corresponding to those it occupied on the right, 
forms a remarkable bend (sigmoid flexure) in the left iliac 
fossa, and ends opposite the brim of the pelvis in the 
rectum. ‘The large intestine takes an arched course around 
Divi- the small intestine, and is divided into six parts, viz. caecum, 
ascending colon, transverse colon, descending colon, sigmoid 
flexure, and rectum. 
Cecum, The cecum, or the commencement of the colon, is placed 
of colon. in the right iliac fossa, in which it is fixed by peritoneum 
Situa- stretched over it. In front are the convolutions of the small 
intestine, but when it is distended it touches the abdominal 
and con- wall. Behind, it rests on the iliac fascia, only cellular mem- 
brane intervening. On the inner part it is joined by the 
small intestine, and it presents inferiorly a worm-like piece— 
the vermiform appendix. Sometimes the peritoneum sur- 
rounds the cxcum, so as to allow of some degree of 
movement. 
Ascend- The ascending colon reaches from the cecum to the under 
lon. surface of the liver, on the right of the gall bladder. It lies 
against the quadratus lumborum inferiorly, but higher up it 
Parts iS placed in front of the kidney. The peritoneum fixes it 
around. immoveably to the wall of the abdomen, but this membrane 
does not surround more than two-thirds of its circumference. 
To its inner side are the convolutions of the small intestine. 
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® The transverse colon passes obliquely upwards and to the Connec- 
left, along the curvature of the stomach, to the spleen. In de 
this exfent it has above it the liver and the gall bladder, the bees 
stomach, and the spleen; and below it the small intestine. ores 

In front is the great omentum; and behind is a fold of peri- 
toneum (transverse meso-colon), which attaches it to the 
posterior part of the abdominal wall, and contains its vessels 

and nerves. ‘The transverse colon is more moveable than is most 
any other part of the intestinal tube, its peritoneal folds able 
allowing it to be raised and placed on the margin of the ribs. large eine 
Small pieces of peritoneum, containing fat (appendices epi- 
ploicze), are attached to the intestine. 

The descending colon commences below the spleen, and Ree 
reaches to the left iliac fossa. At first it is deeply placed in lon. 
the left hypochondriac region, and in its whole course it is 
deeper than the right colon. In front of it are the conyolu- Situa- 
tions of the small intestine ; and behind are the diaphragm, Pap 
the outer part of the kidney, and the quadratus lumborum. 

This part of the intestine is smaller than either the right 1s cover- 
or the transverse portion, and is surrounded less by the peri- ante 
toneum that attaches it to the abdominal wall. eee 

The sigmoid flexure of the colon is situate in the left iliac Steunid 
fossa, to which it is attached by a fold of the peritoneum — 
(sigmoid meso-colon), but it is often partly situate in the 
cavity of the pelvis. The intestine makes two turns like the 
letter S ; whence its name. - It is concealed by the small in- Byes 
testine, which is directed more to the left than to the right sa. 
side. The extent of this part of the intestine is from the 
crest of the ilium to the junction of the same bone with the 
sacrum, where it ends in the rectum. 

The rectum is the part of the large intestine which is con- Rectum. 
tained in the pelvis, and it will be seen in the dissection of 
that cavity. 

The liver.— The liver is situate in the epigastric and Position 
right hypochondriac regions, and sometimes reaches to the liver. 
left hypochondrium. Folds of peritoneum (ligaments) retain 
it in its place. f 

The upper surface is convex, and turned to the diaphragm, : Sure 


and is divided into two parts by the suspensory ligament. 
GG 2 
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The under surface is in contact with the ascending colon, 
the duodenum, the stomach, and with the right kidney. <At- 
tached to this surface is a fold of the peritoneum (small 
omentum ) that contains hepatic vessels. 

Borders. The anterior border is thin, and extends beyond the mar- 
gin of the thorax in the erect position of the body: project- 
ing beyond this edge is the gall bladder. The posterior 
border is thick, and is connected to the diaphragm by certain 
ligaments; it lies on the spine, on the large vessels (aorta 
and cava), and on the pillars of the diaphragm. 

ee The liver is moved by the ascent and descent of the dia- 

ed by phragm in respiration, and is therefore constantly changing 

phragm, its position. In inspiration the liver descends, and in ex- 
by pos- piration it regains its former level. In the upright and 
bosyy: : sitting postures the viscus descends an inch lower than in 

the horizontal condition of the body; so that, in the one 

state, the anterior border can be felt below the edge of the 

ribs, but in the other it is withdrawn within their margin. 
andby ‘The connections of the liver with the surrounding parts may 
ther be changed by the growth of a tumour, or by collections of 
parts. fluid in the chest or in the abdomen. 

Situa- The spleen.—'The spleen lies deeply in the left hypochon- 

erie: drium, between the stomach and the ribs, and is connected 
by peritoneum (splenic omentum) to the great end of the 
stomach on one side, and to the diaphragm on the other side. 

hee es Its position is almost vertical. Its outer surface 1s convex 
and corresponds to the diaphragm, and is opposite the ninth, 
tenth, and eleventh ribs; and the inner surface, which is 
eoncave, is in contact with the stomach and with the tail of 
the pancreas. Below the spleen are the kidney with its 
supra-renal capsule, and the beginning of the descending 
colon. When the stomach is distended the spleen is some- 
what behind it. 

Kidney The kidney. — The kidney should be examined on the left 
side, in order that the duodenum may not be displaced. To 
see it, detach the descending colon and the peritoneum from 
the abdominal wall. This viscus is surrounded with fat, and 

occupies, iS situate in the lumbar region (one on each side), opposite 


region, the last dorsal and the two or three upper lumbar vertebra. 
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- Its position is somewhat oblique, so that the upper part is Right 
nearer than the lower end to the spinal column, and the right ee 
kidney is rather lower than the left. In front of the kidney iedrdey 
are the peritoneum and the colon, with a small part of the 
duodenum on the right side, and the edge of the spleen on the 
left side. Behind it are the quadratus lumborum and psoas behina, 
muscles, and the part of the diaphragm covering the last two 
ribs. Above the left kidney is the spleen, above the right above, 
one the liver, and below each is the crest of the ilium. petow. 
Resting on the upper part of each kidney is the suprarenal 
capsule. The inner border looks to the spine and receives 
the vessels. Sometimes the two are united in front of the 
aorta, forming the horse-shoe kidney. 

The connections of the pancreas will be omitted for the Pan- 


creas. 
present. 


PERITONEUM. 


This is the largest serous membrane in the body. Like Perito- 
other membranes of this kind it is a closed sac, except in the 
female, where it is continuous with the lining of the Fallo- 
pian tubes. One part of it lines the wall of the abdomen conalets 
(parietal layer), and another is reflected over the different rita 
viscera, except where the vessels enter (visceral layer). Its ee 
inner surface is smooth, but the outer is rough when de- ~ ’ 
tached from the parts with which it is in contact. The and 
folds of the membrane that attach the viscera to the abdo- folds on 
minal wall, or pass from viscus to viscus along the vessels, 
consist for the most part of two layers, one on each side of 
the vessels. 

It is customary to trace the continuity of the sac both in 


a vertical and in a horizontal direction. 
s 


Circle around the abdomen.—If the membrane is followed out- rien F 
wards from the umbilicus it is found partly to enclose the large the | 
intestine, and to fix it to the abdominal wall. From that intestine sane 
it is continued over the kidney to the middle line, where it is re- %70U"4 
flected along the vessels to the small intestine, then over the intes- Sea 
tine, and Bai to the spine along the other aspect of the vessels, unbili- 
Lastly it is continued outwards to the colon of the opposite side, 
and along the wall of the abdomen to the umbilicus, The mem- 
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brane that fixes the colon to the abdominal wall is named meso- 
colon, and that attaching the small intestine is the mesentery. 
ae Circle from above downwards.— Beginning at the liver, the 
ofthe student will perceive that the pieces of peritoneum covering the 
mem. anterior and posterior parts of that viscus are prolonged from the 
re under surface on the vessels. From the liver they may be fol- 
ph lowed along those vessels, one piece before and the other behind, 
forming the small omentum, to the upper border of the stomach. 
Separating to enclose the stomach, the pieces or layers are applied 
to one another beyond that viscus, to form the great omentum or 
epiploon. After descending to the lower part of the abdomen, they 
turn backwards and upwards, and may be seen to enclose the 
transverse colon like the stomach, and then to be continued to the 
spine, giving rise to the transverse meso-colon. At the attachment 
of the transverse meso-colon to the spine, the two companion 
layers will be found to separate, one passing upwards, the other 
downwards. 
forms The ascending piece is continued in front of the pancreas and 
prea athe pillars of the diaphragm to join the peritoneum on the posterior 
‘um; part of the liver, and to form the posterior part of a pouch or bag, 
which is behind the stomach. 
eh The descending piece or layer can be followed from the trans- 
over the verse meso-colon along the middle line of the spine, over the duo- 
ty tis denum and the great vessels on the spine (aorta and cava), till it 
Pelvis- meets with the artery to the small intestine, along which it is 
continued to form the mesentery, as before explained in tracing the 
peritoneum in a circular direction. From the root of the mesen- 
teric artery the peritoneum descends to the pelvis, and partly 
covers there the viscera. Thus it surrounds the upper part of the 
rectum, and attaches it to the abdominal wall by the meso-rectum ; 
next, it is continued forwards between the rectum and the bladder, 
or between the rectum and the uterus, where it forms a pouch ; 
thence it passes from the pelvis over the back and sides of the 
bladder. Lastly, the serous membrane is continued to the inguinal 
region, ‘where it forms the pouches before alluded to (p. 443.) ; and 
it can be traced upwards on the wall of the abdomen and on the 
diaphragm to the surface of the liver. 
Chief Folds of the peritoneum. — After tracing the continuity 
the peri- of the serous sac over the viscera, the student should ex- 
tone amine the chief folds or processes of the membrane, viz. 
the small and the great omentum, and the several folds that 


attach the small and the large intestine to the abdominal 
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‘wall. The pieces of the membrane that fix the liver, the 
bladder, and the uterus are named ligaments. 

The small or gastro-hepatic omentum is stretched between Small 
the under surface of the liver and the upper border of the tum. 
stomach, and contains the vessels and nerves of the liver. It es 
is formed by two pieces of peritoneum, as before explained, 
and presents a free border on the right side. Behind it is 
the space called foramen of Winslow. Its lower border is Attach- 
fixed to the small curve of the stomach; whilst its upper 
border is attached to the transverse fissure and to the poste- 
rior half of the longitudinal fissure of the liver, becoming 
blended with the left lateral ligament of that viscus. 

The gastro-colic or great omentum is the largest fold Great 
of the peritoneum, and consists of two pieces or layers, con- tum. 
tinuous with those on the front and back of the stomach. It is Attach- 
attached to the spleen and to the lower border of the stomach, Hera 
where the pieces are separated by vessels, and then descends 
in front of the intestines, but lower on the left than on the 
right side of the body. At the lower part of the abdomen Forms 
the membrane is bent back, and returns towards the spine, in front 
the pieces of which it is composed separating and enclosing ines. 
the transverse colon as before seen. Between the layers of 
this fold are contained some fat, and some vessels and nerves ; 
and the power of separating one from another diminishes 
with the increase of the distance from the stomach, until 
at last the membrane they form is thin and net-like. The Consist 
anterior part of the fold is separated from the posterior layers. 
by a space (bag of the omentum) that extends a varying 
distance. 


a. Cavity or bag of the great omentum.— When an opening is nae of 
made through the great omentum, near the stomach, and this viscus omen- 
is raised, a large space is seen to extend upwards to the liver, and ‘"™ 
downwards into the omentum. This is the omental sac. In front Bouna- 
the space is bounded by the small omentum, the stomach, and the el 
anterior part of the great omentum. Behind it are the posterior 
part of the great omentum, the transverse colon, the transverse 
meso-colon, and the ascending layer of the transverse meso-colon. 
Above is the liver, and below is the doubling of the great omen- 
tum. This bag communicates with the rest of the peritoneal opens 

Gca4 
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into _ Cavity, through the space behind the small omentum (foramen of 

sets by Winslow). If the bag of the omentum were perfect, it could be 

pes a inflated through the foramen; or if detached from the surround- 

low. ing parts, it could be drawn through the same hole into the 
general bag of the peritoneum. Supposing it to be detached and 
drawn out, the following parts would have peritoneum taken 
from them, viz. the small omentum (posterior piece), the posterior 
part of the stomach, the great omentum (inner piece), the upper 
aspect of the transverse colon, the pancreas and the spine, and the 
posterior part of the liver. Should this piece of peritoneum be 
removed, there is not any hindrance to the vessels reaching the 
different viscera; and it may readily be conceived how the de- 
tached membrane could be replaced over the viscera and the vessels, 
without being perforated by these. 

Fora. 6. The foramen of Winslow is the space behind the small omen- 

Wins- tum, through which the bag of the omentum opens into the general 
cavity of the peritoneum. In front of it is the small omentum, and 
behind are the vena cava and the spine. Above it is the liver 
(lobulus Spigelii), and below is the duodenum. Should this hole 
be closed by inflammation, there may be a dropsical collection 
either in the bag of the omentum, or in the general bag of the 
peritoneum. 

splenic Lhe splenic omentum reaches from the great end of the 

tum. stomach to the concave surface of the spleen. It contains 
the vessels that pass between the two viscera, and is con- 
tinued inferiorly into the great omentum. 

Perito- Folds on the large intestine. — The large intestine is con- 

attach nected to the wall of the abdomen by a fold of the perito- 

intestine neum (meso-colon), which is formed of two pieces, as the 
other folds. Each part of the large intestine has a separate 
meso-colon: thus there is an ascending, a transverse, a 
descending, and a sigmoid meso-colon: the cecum is also 
fixed by a meso-cecum, and the rectum by a meso- 


rectum. 


Meso. a. The meso-cecum attaches the cecum to the right iliac fossa. 

ee Usually the peritoneum does not surround the cecum so as to form 
a fold behind it, but in some instances the serous membrane does 
give a suspensory band to that part of the intestine. 

ee b. By the ascending and the descending meso-colon, the ascending 

descend- and the descending part of the colon are kept in place. In these 

ing, folds, as in that of the cecum, the peritonenm is not in contact 
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behind the intestine. The sigmoid meso-colon is longer than the ana 
preceding, and attaches the sigmoid flexure of the colon to the left S¢™o!4 
iliac fossa. The meso-rectum contains the hemorrhoidal vessels, °°!"- 
and connects the rectum to the front of the sacrum. 

c. The transverse meso-colon is a more perfect fold than either of Trans- 
the others that are attached to the large intestine, and serves as a meso- 
partition between the small intestine and the stomach, liver, and °?!°™ 
spleen. By one side it is fixed to the colon, and by the other side to 
the abdominal wall below the pancreas. It is formed of two layers of 
peritoneum, as before said, which enclose the vessels of the colon. 

Small processes of the peritoneum are attached along the tube Abst 
of the great intestine, chiefly to the transverse colon ; they are the epi- 


1 
appendices epiploice, and contain fat. ah 


Folds to the small intestine. — The small intestine is not Perito- 
enveloped by the peritoneum after the same manner through covering 
ma 
all its extent. For whilst the jejunum and ileum are at- intes- 


tached to the abdominal wall by one. fold (mesentery), the a 
duodenum has special connections with the serous membrane. 

Serous covering of the duodenum. — The first part of the Perito- 
duodenum is surrounded by peritoneum, like the stomach ; the ducde- 
next part of the intestine is covered only in front; and the 
last part, that crosses the aorta, is but slightly in contact 
with the serous membrane, for at first it lies between the 
layers of the transverse meso-colon, and then beneath the 
upper part of the superior mesenteric artery. 

The mesentery supports the small intestine (jejunum and Mesen- 
ileum), and is stronger than any other fold of the serous 
membrane. It is narrowed at the spine, and its attachment Form. 
thereto extends from the left side of the second lumbar ver- 
tebra to the junction of the right os ilii with the sacrum. 

The other end of the fold is wide, and is connected with the sapere 
intestine. Between its two layers are placed the superior parts 
mesenteric vessels and nerves, with lymphatic glands and ¢(y4i?" 
lacteals. 

Ligaments of the liver. — The reflections of the peritoneum Peri- 
from the diaphragm and from the wall of the abdomen sup- folds of 
port the liver in the right hypochondrium, and are named 7°" 
ligaments. There is a suspensory ligament along the upper 
part, containing the obliterated umbilical vein, and a coronary 


ligament along the posterior border. 
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The suspensory or falciform ligament is p'aced between 
the upper convex surface of the liver and the abdominal 
wall. It is falciform in shape, and the base is turned for- 
wards, and the apex backwards. The lower border is con- 
cave, and is attached to the liver; whilst the opposite border 
is convex, and is connected to the abdominal wall, on the 
right of the linea alba, and to the under part of the diaphragm. 
In its base or free part is contained the remains of the um- 
bilical vein, or the round ligament. This fold is produced 
by the passage of the umbilical vein to the liver, without 
piercing the peritoneum; and with a little care the dissector 
will be able to detach the serous membrane from the vein, 
and to trace the sac upwards on each side of it into the 
suspensory ligament. 

The coronary ligament is a short process of the peritoneum, 
which is reflected from the diaphragm to the liver, and is 
attached to all its posterior margin. But the ligament is 
enlarged at each side, forming a triangularly shaped piece, 
to which the terms right and left triangular ligaments have 
been applied. 


a. The left triangular or lateral ligament is attached above the 
edge of the left lobe, and is formed by two pieces of peritoneum, 
which are in contact; it lies in front of the esophagean opening 
in the diaphragm. 

b. The right triangular or lateral ligament lies deeply in the 
hypochondriac region, but the two pieces of peritoneum in it are 
not close together, like those of the left ligament. Its position is 
in front of the vena cava inferior. 


MESENTERIC VESSELS AND SYMPATHETIC NERVE. 


The mesenteric arteries (superior and inferior) are two 
large visceral branches of the aorta, which supply the intes- 
tinal tube, except the duodenal part. Each is accompanied 
by a vein, and by a plexus of nerves of the same name de- 
rived from the sympathetic. 


Dissection of the superior mesenteric vessels and nerves. —'To ex- 
pose the superior mesenteric vessels and nerves, place the great 
omentum and the transverse colon on the margin of the ribs, and 
remove one layer (anterior) of the mesentery, following the arterial 
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branches to the small intestine. Whilst cleaning the artery in the 
mesentery, the student will meet with corresponding veins, and 
with offsets of the sympathetic nerves on the arteries. Some 
mesenteric glands and a few lacteal vessels will come into view at 
the same time. The branches from the right side of the vessel to 
the large intestine are next to be followed. After all the branches 
are cleaned, the trunk of the artery should be traced back beneath 


the pancreas, and the plexus of nerves surrounding it should be 
defined. 


The superior mesenteric artery supplies branches to the supe- 
small intestine beyond the duodenal part, and to half the fen fue 
large intestine, viz. as far as the end of the transverse colon. moat 
Arising from the aorta near the diaphragm, the vessel is Courses 


to - 
directed downwards between the layers of the mesentery, en, 


forming an arch with the convexity to the left side, and mae 
terminates in offsets to the cecum and to the end of the small 
intestine. . At first the artery lies beneath the pancreas and 

the splenic vein; and as it descends to the mesentery it is Connec- 
placed in front of the duodenum and the left renal vein. 

This vessel is surrounded by the mesenteric plexus of 
nerves, and is accompanied by the vein of the same name. 

Branches. — Whilst the vessel is covered by the pancreas and 
it gives a small branch to that body and the duodenum. «- 
The other branches are intestinal; those from the left or 
convex side of the vessel supply the jejunum and ileum 
(rami intestinales) ; and those from the opposite side supply 
the colon, and are named colic arteries. 

The pancreatico- -duodenal branch (inferior) is of small size, and Pancre- 
after giving twigs to the pancreas, extends from left to right along Suet 
the concavity Bethe duodenum, and anastomoses with the other °"*" 
duodenal branches. 

The branches to the small intestine, viz. to the jejunum and ileum, Braet 
are about twelve in number, and pass from the left side of the small 
mesenteric artery, between the layers of the mesentery, to their tine. 
destination. About two inches from their origin, or sooner, the Number 
branches bifurcate, and each resulting branch unites with a similar 
part from the collateral artery, so as to form a series of arches. 

From the convexity of these arches other branches take origin, ani ar- 
which divide and unite in the same way. This process is repeated biatch oF 
four or five times between the origin and distribution of the ar- beg 

teries, but at each branching the size of the vessel diminishes. From 
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ber the last set of arches, branches pass on both sides of the intestine, 
onthe and anastomose round that tube, supplying its structure. 
gut. 


A ue branches to the large intestine are three in number, 
9 arge . . . e . e . e 
gut. — ilio-colic, right colic, and middle colic arteries. 


Ilio- a. The ilio-colic artery, or the continuation of the mesenteric 
colic ee . 
branch trunk, descends to the cacum and divides into branches that 


encircle the head of the colon, like the tube of the small intestine. 
A descending branch is distributed to the lower part of the ileum, 
endson the caecum, and the vermiform appendix ; and an ascending branch 
ee” supplies the beginning of the ascending colon, and anastomoses 
with the right colic artery. 
ol a b. The right colic artery is commonly an offset of the preceding, 


branch instead of a separate branch from the trunk. Its course is to the 

ascend- right or ascending colon, near which it divides into an ascending 

colon. and a descending piece, and anastomoses with the ilio-colic artery 
on the one side, and the middle colic on the other. This artery 
gives ramifications to the ascending colon. 


Middle) @ 5c The middle colic branch arises from the upper part of the 
colic . . ° 
branch superior mesenteric artery, opposite the transverse meso-colon. 


ptrans- LMtering between the layers of that fold of the peritoneum, the 
verse vessel divides into two large diverging branches:—- one, the 


right branch, anastomoses with the artery to the ascending colon, 
and the other (left) inosculates on the descending colon with a 
They branch (left colic) of the inferior mesenteric artery. The intesti- 


form , nal branches to the transverse colon are supplied from these two 


before a ere, . 2 A 
mre divisions, but before entering the gut they are united in arches 


intes- ike those to the small intestine. 


tine. 

Supe- The superior mesenteric vein commences in that part of 

senteric the intestinal tube to which the artery is distributed. The 

ve: branches of origin unite into one trunk that accompanies the 
artery beneath the pancreas, and there joins the splenic vein 
to form the vena porte. 

Mesen- The mesenteric lymphatic glands are numerous between 


glands the layers of the mesentery, and are lodged in the intervals 
between the branches of the vessels. Along the large in- 
testine are a few lymphatic glands, meso-colic, which receive 


heat the lymphatics of the large intestine. The lactiferous or 
teve chyliferous vessels of the small intestine, and the lymphatics 
at of of the part of the large intestine supplied by the superior 
of large mesenteric artery, pass through the mesenteric glands te 
tine. reach the thoracic duct. 
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Dissection of the inferior mesenteric vessels and nerves. — After pissec- 

the small intestines are drawn over to the right side, the inferior fi07.0F 
mesenteric artery will be observed on the front of the aorta, a little Aeecua 
above the bifurcation of that vessel. The dissector should remove 
with care the peritoneum from the vessel, and trace its branches 
outwards to the remaining half of the large intestine. The part 
of the artery that enters the pelvis will be afterwards dissected. 
On the artery and its branches is the inferior mesenteric plexus of 
nerves. The mesenteric vein is likewise to be traced upwards to 
its junction with the splenic, or with the superior mesenteric vein. 
On the aorta the student will meet with a plexus of nerves which 
is not to be injured. 

The inferior mesenteric artery supplies branches to the Interior 
part of the large intestine beyond the transverse colon, and teric 
communicating with the superior mesenteric, maintains the ’"”” 
chain of anastomosis from the one end to the other of the 
intestinal tube. This vessel is of smaller size than the 
superior mesenteric, and arises from the aorta from one 
to two inches above the bifurcation. At first the vessel Place of 

origin. 
descends on the aorta, and then crosses the left common goyrce 
iliac artery in its course to the pelvis, where it ends in 
branches to the rectum (superior hemorrhoidal). The and 

rancn- 


following branches are furnished by it to the descending es. 
colon and the sigmoid flexure. 


The left colic artery ascends in front of the left kidney, and Lett 
divides into ascending and descending branches for the supply of Sie 
the descending colon. By the ascending branch it anastomoses (2 {?° 5. 
with the middle colic branch of the superior mesenteric artery. "3 

The sigmoid artery is distributed to the sigmoid flexure. Pass- gi anoia 
ing almost transversely outwards, it divides into branches that branch 
anastomose above with the preceding colic branch, and below with 
the hemorrhoidal. Here, as in the rest of the intestinal tube, to sig- 
arches are formed by the arteries destined for the supply of the dexure, 
intestine. 

The superior hemorrhoidal artery enters between the layers of Branch 
the meso-rectum, and is distributed to the lower part of the great (07°° 
intestine. It will be described in the dissection of the pelvis. 

The inferior mesenteric vein begins in the part of the Inferior 
great intestine to which its companion artery is distributed, terie 


and ascends along the psoas muscle, away from the artery, ier 
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to open into the splenic vein beneath the pancreas. Occa- 
sionally it joins the superior mesenteric vein. 


Veins of The mesenteric veins are without valves, and may be injected 


au host from the trunk to the branches like an artery. 
Valves. 


Lymph- Lymphatic glands are found by the side of the descending 

atic . . < 

glands. colon and the sigmoid flexure. ‘The lymphatics from these 
parts, after passing through the glands, enter the left lumbar 
lymphatic glands. 


neni SympatHetTic Nerve. — The following plexuses of the 


yma. sympathetic, which are derived from the solar plexus beneath 


thetic the stomach, are in connection with the vessels that are now 
viscera. exposed, viz. superior mesenteric, aortic, spermatic, inferior 
mesenteric, and hypogastric. ‘The remaining parts of the 
sympathetic nerve in the abdomen will be subsequently 


referred to. 


Dissece Dissection. — On the mesenteric arteries the dissector has 
ney already exposed the plexuses of nerves that are distributed to the 


nerves. intestinal tube beyond the duodenum. It now remains to trace on 


the aorta itself the connecting nerves between the mesenteric 
plexuses. By taking the peritoneum from the aorta between the 
mesenteric vessels, the aortic plexus will appear ; and by removing 
the serous membrane from the front of the sacrum, and following 
downwards, over the iliac arteries, the nerves from-the aortic 
plexus and the lumbar ganglia, the dissector will arrive at the hy- 
pogastric plexus of the pelvis. From the upper part of the aortic 
plexus an offset is to be followed along the spermatic artery ; this 
may be done, on the left side, where the artery is partly exposed. 


Supe- The superior mesenteric plexus is a large offset on the 

senterie mesenteric artery and its branches, and is distributed to the 
same extent of the intestinal tube as the vessel supplies. 

stay Lhe nerves closely surround the artery with a sheath, and 

ofsame are at first covered by the pancreas. In the mesentery, near 
the intestine, some of the nerves leave the arteries, and divide 
and communicate with others before entering the gut. 

Its se- The secondary plexuses are the same as the branches of the 

Cent artery, viz. intestinal nerves to the small intestine; and an ilio- 


uses. —_ eolic, a right colic, and a middle colic plexus to the large intestine. 
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The aortic plexus is a network of nerves, that covers the Aortic 


aorta below the superior mesenteric artery. Superiorly it fac 


is continuous with the solar plexus, and inferiorly it ends in as 


branches that cross the common iliac artery on each side, neces 
and enter the hypogastric plexus of the pelvis. From it an Offsets. 
offset is furnished to the two visceral arteries of the aorta 
below the renal and superior mesenteric trunks, viz. to the 


spermatic and inferior mesenteric arteries. 


The aortic plexus is stronger on the sides than on the front of the This 


: c Sins lexus i 
aorta, In consequence of its receiving accessory branches from the oe 


lumbar ganglia, especially the left.. At the upper part the plexus med 
seems to be derived from an offset on each side of the aorta, which °f 8". 


is connected with the solar and renal plexuses. 


The spermatic plexus is formed by an offset.from both Shot 
the aortic and the renal plexus. The nerves from it run on Plexus, 
the spermatic artery to the testicle. In the cord they join 
other filaments on the vas deferens. 


In the female, the nerves on the spermatic (ovarian) artery are In fe- 
supplied to the ovary and to the uterus. male. 


The inferior mesenteric plexus surrounds the trunk and Inferior 
branches of the artery of the same name, and is supplied to teric 
the same part of the intestinal tube as the artery is distri- cys 
buted to. ‘This plexus is furnished from the left part of the 
aortic plexus, and the nerves composing it are whiter and 
larger than in either of the preceding offsets of the sympa- 
thetic. Near the intestine (sigmoid flexure) the branching Nerves 
of the nerves and the union of the contiguous twigs are well like the 
Wiared: vessels. 


The following secondary plexuses are supplied to the arteries of Se-_ 
the same name, and are distributed like them to the intestine, viz. plexes 


the left colic, the sigmoid, and the superior hemorrhoidal plexus. 


On the intestinal tube the nerves of one plexus join those of an- Union 
other. Thus the superior mesenteric joins by one end the nerves Sh 


to the duodenum, and by the other the nerves to the large intes- 0th 
tine from the inferior mesenteric plexus. And the inferior mesen- 1a! 
teric plexus communicates below with branches to the rectum from 


the hypogastric centre. 


The hypogastric plexus, or the large prevertebral centre Hypo. 
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for the supply of nerves to the viscera of the pelvis, is 
situate in front of the upper part of the sacrum and beneath 
the peritoneum. It is developed more on each side than in 
the centre; and the nerves, which are large and flat, have a 
plexiform arrangement, but without any ganglionic masses 
on them. By its upper part the plexus receives on each 
side the termination of the aortic plexus; and it is joined by 
some filaments from one or two of the upper sacral ganglia. 
Inferiorly the plexus ends in two parts, right and left, the 
last being the largest, which are continued forwards with 
the branches of the internal iliac artery to the viscera of the 
pelvis. 


CONNECTIONS OF THE AORTA AND VENA CAVA. 


The connections of the abdominal aorta and of the vena 
cava may be next looked to before the viscera are removed 
from the body. 


Dissection. — The part of the abdominal aorta below the origin 
of the superior mesenteric artery is laid bare by the previous dis- 
section. To see it higher up, it will be necessary to detach the 
great omentum from the stomach, without injuring the gastro- 
epiploic artery, and after raising the stomach and the spleen to 
remove the peritoneum from the surface of the pancreas. A short 
arterial trunk (celiac axis) above the pancreas is not to be cleaned 
now, otherwise the nerves about it would be destroyed. ‘The vena 
cava will be exposed at the same time as the aorta. 


The aorta enters the abdomen between the pillars of the 
diaphragm, and divides into iliac arteries opposite the left 
side of the fourth lumbar vertebra. At the diaphragm the 
vessel occupies the middle line of the spine, but it gradually 
inclines to the left as it descends. In the abdomen the aorta 
is covered at first by the solar plexus, and by the pancreas 
and the splenic vein; still lower (beyond the superior mesen- 
teric artery) by the duodenum, and by the left renal vein ; 
and thence to its termination by the peritoneum and the 
aortic plexus. ‘The aorta hes on the lumbar vertebra, and 
to its right side is the vena cava. Its branches are fur- 
nished to the viscera and to the wall of the abdomen, but 
these will be enumerated farther on. 
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The vena cava inferior commences on the right side of vena 
the fifth lumbar vertebra by the union of the common iliac wee 
veins, and reaches from that spot to the heart. In the abdo- feuion, 
men this venous trunk is placed on the right side of the is by the 
vertebral column, and is concealed by the same parts as the the 
aorta. As high as the crus of the diaphragm it is close to ai 
the aorta, but above that spot it ascends on the right of the except 
crus, and is imbedded in the posterior part of the liver. att 
Lastly, it leaves the abdomen by an aperture in the ten- 
dinous part of the diaphragm, on the right of the aortic 
opening. The vena cava is joined by some branches from Branch- 
the abdominal viscera, and by others corresponding to the os 
branches of the aorta that are supplied to the parietes of 


the abdomen. 


CONNECTIONS OF THE DUODENUM AND PANCREAS. 


The situation and the connections of the duodenum and 
pancreas should be next examined. 


Dissection. — To see distinctly the duodenum and the pancreas, Remove 
it will be necessary for the dissector to take out the intestinal tube, tines 
beyond the duodenum, in the following way: one ligature is to be 
placed on the upper part of the jejunum, another on the lower 
end of the sigmoid flexure of the colon, and the gut is to be cut 
through at the points at which it is tied. The detached piece of 
the intestinal tube is to be removed by cutting through the vessels 
and the peritoneum that connect it to the wall of the abdomen, 
and is to be set aside for examination when the body is turned. to see 
To clean the viscera, and the cceliac vessels and nerves, the student mae 
should moderately inflate the stomach and duodenum from the \°*¢!* 
cut extremity of the latter. By turning upwards the stomach the ®™™: 
student will be able to trace the pancreas from the spleen on the and pan- 
one hand to the duodenum on the other, and by raising the duo- 
denum, to find the common bile duct between it and the head. of 
the pancreas, 

Duoprenum. — The first part of the small intestine, or the Extent 
duodenum, begins at the small end of the stomach, and, aan 
crossing the spinal column, ends on the left side of the 
second lumbar vertebra. It takes a curved direction around courte 


the head of the pancreas, and occupies the right hypochon- ation. 
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driac, the right lumbar, and the umbilical region of the 
abdomen. Its peritoneal covering is incomplete and pecu- 
Divi liar (p. 457.), and its course around the pancreas is divided 
"into three parts — superior transverse, vertical, and inferior 
transverse. 
paris The superior transverse part is free and moveable, like 
phoeasts the stomach ; it measures about two inches in length, and is 
sath directed from the pylorus to the neck of the gall bladder, 
ascending slightly in its progress from one point to another. 
In front it is overlapped by the liver, as well as by the gall 
bladder when this is distended; and behind it are the bile 
duct and the vena porte. 
Spina The vertical part is fixed almost immoveably by the peri- 
part> toneum and the pancreas. It is nearly three inches in 
length, and descends from the gall bladder‘as far as the third 
lumbar vertebra. Superficial to this part is the right bend 
andrests of the colon, and beneath it are the kidney and its vessels, 
putter. whilst on its inner side is the head of the pancreas, with the 
common bile duct. The ducts of the pancreas and liver 
pour their contents into this piece of the duodenum. 
The The inferior transverse part is the longest of the three, 
aie < and is continued across the spinal column to end in the 
et, jejunal portion of the small intestine. As it crosses the 
andis spine it corresponds to the attachment of the transverse 
move-  sneso-colic fold of the peritoneum, being between its layers, 
and has the following connections with the parts around : — 
Parts In front of it are the superior mesenteric vessels, with their 
it. plexus of nerves ; beneath it lie the aorta and vena cava, 
with the pillars of the diaphragm, and sometimes the left 
renal vein is between it and the aorta; above it is the 


pancreas. 


Den, Pancrpas. — The pancreas is situate behind the stomach, 
and situ- ° > 
anon of and has numerous and complicated connections. Of an 


the Pan~ elongated form, it extends across the spine from the spleen 


to the duodenum, and occupies the left hypochondriac, the 

umbilical, and the right lumbar region of the abdomen. 
itscon- The gland is covered anteriorly by the ascending layer of 
nections 


by the the transverse meso-colon, and is in contact posteriorly with 
surfaces 
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the aorta, the vena cava, and the pillars of the diaphragm ; 

it likewise conceals the splenic vein and the commencement 

of the vena porte. Projecting above the upper border, near borders 
the centre, is the arterial trunk of the celiac axis; to the 
left of that vessel, along the same border, is the splenic 
artery, whilst to the right of it are the hepatic artery and 
the first part of the duodenum. At the lower border, the 
superior mesenteric vessels are seen emerging opposite the 
celiac axis, but to the right of that spot is the third part of 
the duodenum, and to the left of it the inferior mesenteric 
vein ascending to join the splenic. The left end or the tail and 
of the pancreas touches the spleen, and rests on the left ties. 
kidney ; and the right extremity, or the head of the gland, 

is received into the concavity of the duodenum, the two 
being partly separated behind by the common bile duct, and 
_in front by the pancreatico-duodenal artery. 


VESSELS AND NERVES OF THE CHYLO-POIETIC VISCERA. 


The arteries that are furnished to the stomach, duodenum, 
liver, pancreas, and spleen are derived from the cceliac axis 
(a branch of the aorta), which subdivides into coronary, 
hepatic, and splenic branches. ‘The veins corresponding to 
these vessels are collected into one trunk—the vena porte ; 
and the nerves are supplied from the vagus and the sympa- 
thetic nerves. 


Dissection. — The vessels that are now to be learnt have been in How to 
part laid bare by the previous dissection, and the preparation of ehh 
them will be completed by the removal of the cellular membrane **** 
and the peritoneum. Before beginning his task the dissector 
should take care that the liver is well raised, and in the execution 
of it let him spare the plexuses of nerves that surround the vessels. 
Starting from the celiac axis, the student may first follow to the and its 
left side the small coronary artery, and clear its branches to the atk 
esophagus and stomach. Next the hepatic artery, with the vena ** 
porte and the bile duct, are to be traced to the liver and the gall 
bladder, and a considerable branch of it is to be pursued beneath 
the pylorus, together with its branches to the stomach, duodenum, 
and pancreas. Lastly, the splenic artery that lies along the 
upper border of the pancreas is to be cleaned, and its branches to 
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the pancreas, stomach, and spleen defined. The veins are dissected 
for the most part with the arteries, but the origin of the vena 
portz is to be made evident beneath the pancreas. 

This The ca@Liac Axis is the first visceral branch of the abdo- 


pats minal aorta, and arises from that vessel between the pillars 


os chree Of the diaphragm. It is a short thick trunk, about half an 
rg ich. inch long, which projects above the upper border of the 
*s'~ pancreas, and is surrounded by the nerves of the solar plexus 
of the sympathetic. Its branches — coronary, hepatic, and 
splenic, —radiate from the trunk (whence the name axis) 
to their destination to the viscera in the upper part of the 
abdomen. 
Coro- 1. The coronary artery is the smallest of the three 
which branches, and passes between the layers of the little omen- 
ev tum to the left orifice of the stomach. At that spot it fur- 
nishes some cesophageal branches, and then turns from left to 
right, along the upper border of the stomach, to anastomose 
with a branch (pyloric) from the hepatic artery. Its offsets 
to the cesophagus and the stomach are thus disposed of :— 
offsetsto @ The esophageal branches ascend on the gullet through the 
slang opening in the diaphragm, and after supplying that tube, anasto- 
mose on it with branches from the thoracic aorta. 
ake b. The gastric branches are given to both sides of the stomach 
the sto- ‘as the artery lies along it, and those to the left end communicate 
with twigs (vasa brevia) of the splenic artery. 


splenic 2+ The splenic artery is the largest branch of the cceliac 
artery xis in the adult. It is a tortuous artery, and runs almost 
horizontally to the left, along the upper border of the pan- 
creas, to reach the spleen. Near this body it divides into its 
_ terminal branches (splenic), which are about six in number 
sor (from four to ten), and enter the substance of the spleen by 
spleen, 4 
the concave surface, towards the stomach. In its course the 
vessel is accompanied by the splenic vein, which is below it, 
and it distributes branches to the pancreas, and to the 
stomach. 


the pan- a. Pancreatic branches.—Numerous small branches are supplied 
large” to the gland as the artery lies along it. And one of these, art. 


and | pancreatica magna, arises near the left end of the gland, and runs 


twigs, to the right with the duct, in the substance of the viscus., 
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b. The branches for the stomach arise from the divisions of the ana the 
artery near the spleen. Some of these, vasa brevia, turn back- jy vaa" 
wards to the left end of the stomach between the layers of the revia 
gastro-splenic omentum, and ramify in the coats of that organ. 
Another branch, art. gastro-epiploica sinistra, which is larger than the and left 
others, turns to the right, along the great curvature of the stomach, Soinioic. 
between the layers of the great omentum, and inosculates with the 
right gastro-epiploic branch of the hepatic artery. This artery 
distributes twigs to both surfaces of the stomach, as well as be- 


tween the pieces of peritoneum forming the great omentum. 


3. The hepatic artery was the largest, in the fetus, of the ste 
three branches into which the cceliac axis divides; but in the : 
adult it is intermediate in size between the other two, and is 
encircled by the largest plexus of nerves. In its course to courses: 
the liver, the vessel is first bent to the right towards the iar 
small end of the stomach, where it supplies its principal 
branches (superior pyloric and gastro-duodenal). It then 
ascends between the layers of the little omentum, on the 
left side of the bile duct and vena porte, and divides near in which 
the transverse fissure of the liver into two large terminal + y' 
arteries —the right and left hepatic. Its branches are dis- and sup. 
tributed not only to the liver, but freely to the stomach, the a 
duodenum, and the pancreas. 


a. The superior pyloric branch descends to the upper border of offsets to 
the stomach, and running from right to left anastomoses with the maniee 
coronary artery; it distributes small arterial twigs to both the 
anterior and the posterior aspect of the stomach. 

b. The gastro-duodenal artery is a short trunk of considerable Branch- 
size, which descends beneath the duodenum near the pylorus, and Sten 
divides at the lower border of the intestine into two branches: erie 
one for the stomach (right gastro-epiploic), and one for the pan- 7 
creas and the duodenum (pancreatico-duodenal). As this trunk 
lies beneath the duodenum it supplies small inferior pyloric inferior 
branches to the small end of the stomach. re 

The right gastric epiploic branch (art. gast. epiploica dextra) right 
turns from right to left along the great curvature of the stomach, 2oiicic, 
between the pieces of the great omentum, and inosculates with the 
left gastro-epiploic branch of the splenic artery. Some branches 
are given upwards from it on the surfaces of the stomach, and 
others downwards between the layers of the omentum, 


Sika 7 1 and pan- 
The pancreatico-duodenal branch (superior) continues along the anv Fan 
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duode- curve of the duodenum, lying between it and the pancreas, and 

nal. anastomoses below with the pancreatic duodenal branch (inferior) 
of the superior mesenteric artery (p. 459.). Both the duodenum 
and the pancreas receive offsets from this vessel. Another small 
artery has a similar position and distribution on the posterior 
aspect of the viscera. 

Branch- ¢. The hepatic branches sink into the liver at the transverse 

feee" fissure, and ramify in its substance. 

Se tor The right branch is divided when about to enter the liver at the 

the right right end of the transverse fissure, and supplies the following 

grader, Small artery to the gall bladder. The cystic artery, on reaching 
the neck of the gall bladder, divides into two twigs that ramify 
on the opposite surfaces, and are distributed to its coats. 

and one The deft branch is smaller than the other, and enters the liver at 

left lobe. the left end of the tranverse fissure. A branch to the Spigelian 


lobe of the iiver arises from this division of the artery. 


es Vems.— The veins of the viscera of this part of the ab- 

veins, domen are three in number, viz. the superior coronary, the 
splenic, and the portal vein. 

coronary The superior coronary vein lies along the upper border of 

from t : ; 

stomach; the stomach. It begins in the cesophagus and the left part 
of the stomach, and joins the vena porte at the pylorus. 

splenic The splenic vein is of large size, and is formed by the 

cuieen, union of branches that issue from the spleen. It takes much 
the same course as the artery, but is lower than it, and runs 
beneath the pancreas to the front of the cava, where it joins 


the superior mesenteric vein to form the vena porte. 


stomach, Between its origin and termination it receives branches cor- 

and pan responding to the following arteries, vasa brevia, left gastro- 
epiploic, and pancreatic ; it is also joined by the inferior mesen- 
teric vein about the middle of its length. 

Vena The vena porte conveys to the liver the blood that has 

Poem. been circulated through the following chylo-poietic viscera, 


bl ; 4 
artery in viz. the alimentary canal, the pancreas, and the spleen. This 


branch. Vein commences by roots in the viscera above mentioned, 


‘s- like any other vein, but it is deficient in valves, and ramifies 
through the structure of the liver in the same manner as an 
artery. 

Itsori. The vein results from the union of the splenic and superior 

gin, 


mesenteric veins, and its origin is placed in front of the vena 
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cava, but beneath the pancreas, and about two inches from 

its right end. This vessel is about four inches long, and is length, 
directed upwards in the small omentum, behind the bile duct and ter- 
and the hepatic artery, to the transverse fissure of the liver, tere 
where it divides into a right and a left branch. 


In its course it is joined by the coronary or gastric vein, and by Acces- 


the cystic vein near the liver. branch- 
The right branch is sometimes joined by the cystic vein, and | ree 
enters the transverse fissure to ramify in the liver. en a 


The left branch is distributed to the left part of the liver, and valk 
d left. 
gives a small branch to the Spigelian lobe of that viscus. 


Bit—E Ducts.— Two ducts issue at the transverse fissure Canes 


of the liver, one from each lobe, and unite to form the nals 
common hepatic duct. The excretory tube, thus formed, is how 
an inch and a half long, and after being joined by the duct °*"™ 
of the gall bladder it is named the common bile duct. 

The common bile duct (ductus communis choledochus), Com. | 
which is formed as above said, is about three inches long, duct; 
and descends almost vertically beneath the upper transverse sna 
piece of the duodenum, and then between the pancreas and “""” 
the vertical piece of the duodenum, to open into this part of 
the intestine at its inner margin, and above its middle. 
Before piercing the coats.of the intestine, it is commonly Termi- 
joined by the pancreatic duct, but the two may enter the ein 
duodenum separately. Whilst in the small omentum, the 
duct lies to the right of the hepatic artery, and somewhat 


before the portal vein. 


SYMPATHETIC AND VAGUS NERVES. 


SyMPATHETIC Nerve. — In the abdomen the sympathetic General 


disposi- 
nerve consists, as in the thorax, of a gangliated cord on each tion in 


side of the vertebral column, and of prevertebral centres or Fe 
plexuses, which furnish branches to the viscera. 

Two prevertebral plexuses are found in the abdomen. tr 
One of these is the solar or epigastric plexus, which is placed centres, 
behind the stomach, and supplies nerves to all the viscera 
above the cavity of the pelvis. The other is the hypogastric and hy- 
plexus, which is situate in the pelvis, and distributes nerves ine 
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to the pelvic viscera. The offsets or secondary plexuses of 
these centres accompany bloodvessels to their destination. 
Partto Lhe visceral part of the sympathetic nerve that remains 


be see” to be seen, consists of the great epigastric centre, viz. the 


abdo-  semilunar ganglia and solar plexus, with their offsets. 
Howtc . Dussection.—To expose the great prevertebral centre above 


lay bare mentioned, let the air escape from the stomach and duodenum ; 

plexus. and after cutting through the portal vein, the common bile duct, 
and the gastro-duodenal artery behind the pylorus, turn the sto- 
mach, the duodenum, and the pancreas over to the left side. After 
the liver has been well raised, and some cellular tissue taken away, 
the vena cava appears. The vein is to be cut across above the 
junction of the renal vein with it, and the lower end is to be drawn 
down with hooks. 

Semi- Beneath the vein the dissector will find the large reddish semi- 

ay lunar ganglion of the right side. From its inner part he should 
trace the numerous nerves which form the solar plexus around the 
cceliac and superior mesenteric arteries; and should unravel the 
offsets around those arteries with their secondary plexuses. From 
the outer part of the ganglion branches are to be traced to the 
kidney, the supra-renal body, and the diaphragmatic arteries. At 
the upper part of the ganglion the dissector will observe the large 
splanchnic nerve, and deeper than it, one or two other smaller 
splanchnic nerves that throw themselves into the solar and renal 
plexuses. Mixed up with the nerves of the solar plexus are 
numerous lymphatic glands and a dense cellular membrane, which 
require to be removed with care. 

Follow Lhe student should now trace the ending of the pneumogastric 

a rrike nerves on the stomach. The left nerve will be found in front 

vagus near the upper border ; and the right nerve will be seen at the 
opposite aspect. Branches are to be traced from the right nerve 
to the plexus of the sympathetic by the side of the cceliac axis, and 
from the left to the hepatic plexus. 


Ae The EPIGASTRIC or SOLAR PLEXUS is the largest of the 
plexus; prevertebral plexuses of the sympathetic, and furnishes 

nerves to all the viscera of the abdomen above the pelvis. 
appear- It is a large network of nerves and ganglia, which lies in 
ae front of the aorta and pillars of the diaphragm, and extends 
from the supra-renal capsule of one side to that of the other. 
It surrounds the celiac axis and the superior mesenteri¢ 
artery, and extends downwards to the pancreas. The plexus 


extent ; 
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is connected on each side with the large and small splanchnic 
nerves, and it is joined also by some twigs from the right 
pheumogastric nerve. Large offsets are furnished to the gives 
different viscera along the vessels. paid iis: 


2 . vessels. 
The semilunar ganglia of the solar plexus, one on each gemi- 


" side, are the largest ganglia in the whole body. Each is nest 
situate at the upper and outer part of the plexus, close to 
the supra-renal capsule, and on the side of the pillar of the 
diaphragm. ‘The ganglion of the right side is beneath the situa- 
vena cava. Irregular in shape, the mass is sometimes oval, peat 
and at other times divided into smaller ganglia. From the 
outer side nerves are directed to the kidney and superrenal Nerves 
° ° connect- 
capsule, and to the inner side the cords of the solar plexus ed with 
are connected. By the upper end it is joined by the great ary 
splanchnic nerve. 

Offsets of the plexus. — The nerves supplied to the viscera hall 
run on the branches of the aorta, forming plexuses around eta 
them; thus there are celiac, mesenteric, renal, spermatic, 
and other plexuses. The diaphragmatic artery has also a 
separate plexus on it. 

Diaphragmatic plexus.—The nerves that form this plexus Plexus 
come from the upper and outer part of the semilunar <a ve 
ganglion. They are placed at first on the phrenic artery, 
but they soon leave it to enter the substance of the diaphragm. 

A communication takes place between the phrenic nerve of 


the cervical plexus and these branches of the sympathetic. 


On the under surface of the diaphragm is a small ganglion hasa 
where the spmpathetic nerve joins the spinal nerve, and from it ep Hee 
filaments are supplied to the vena cava and to the supra-renal ‘4% 


body. The ganglion is absent on the left side.—(Swan.) 


The supra-renal nerves are directed almost horizontally supra- 
outwards to the supra-renal body which they enter at the cra 
upper part. One of the splanchnic nerves communicates 
with this plexus. 

The renal plexus is derived from the semilunar ganglion, Wee 
and from the outer part of the solar plexus, and it is further 
joined by one of the two smallest splanchnic nerves. The 
nerves surround the renal artery, having small ganglia on 
them, and enter the kidney with the vessels. An offset is 
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given from the renal nerves to the spermatic plexus (p. 
463.). 

The celiac plexus is a direct continuation forwards of the 
solar plexus around the artery named cceliac axis. It is 
further joined by the small splanchnic nerve on each side, 
and by an offset from the right pneumogastric nerve. — 
(Swan.) The plexus surrounds the artery, and divides, like 
it, into three parts—coronary, splenic, and hepatic. 


a. The coronary plexus accompanies the coronary artery to the 
upper border of the stomach which it supplies. It communicates 
with the left vagus nerve, and with the sympathetic on the pyloric 
artery. 

b. The splenic plexus surrounds the splenic artery, and is con- 
ducted by it to the substance of the spleen. It furnishes, like the 
artery, pancreatic nerves, and other nerves to the stomach along 
the left gastro-epiploic artery. This plexus is joined by twigs 
from the left semilunar ganglion, and by an offset from the right 
pneumogastric nerve. 

c. The hepatic plexus is continued on the vena porte, the hepatic 
artery, and the bile duct to the transverse fissure of the liver, 
where it enters the liver and ramifies on the vessels. Whilst 
ascending in the small omentum the plexus is joined on the left 
side by offsets from the left vagus and phrenic nerves.—(Swan.) 
Secondary plexuses are furnished around the branches of the 
hepatic artery, which have the same name and distribution as the 
vessels. The following are these plexuses : — 

A pyloric plexus accompanies the pyloric artery to the upper 
border of the stomach. A gastro-duodenal plexus surrounds the 
artery of that name, and divides like it into two plexuses—gastro- 
epiploic (right) and pancreatico-duodenal : the former meets nerves 
from the splenic plexus, and the latter communicates with the 
superior mesenteric plexus on the end of the duodenum. A cystic 
plexus is distributed to the gall bladder with its artery. 


The remaining offsets of the solar plexus, viz. superior 
and inferior mesenteric, aortic, and spermatic, have been 
already described (page 462.); but the derivation of the 
superior mesenteric and aortic plexuses from the epigastric 
centre is now seen. 

Ending of the vagus nerve.—In the abdomen the pneumo- 
gastric nerves are distributed to the stomach. The left 
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divides into branches, that extend over the front and along 
the small curvature of the stomach ; these join, moreover, the 
sympathetic, and give offsets to the hepatic plexus. The 
right nerve is distributed to the posterior surface of the ae 
stomach, and communicates with the celiac and the splenic 
plexus. 

Ending of the splanchnic nerves. — The large nerve per- prea” 
forates the crus of the diaphragm, and generally ends alto- sane 
gether in the semilunar ganglion, but it may give filaments nerve, 
to the renal plexus and to the supra-renal body. The small sl 
nerve comes through the same opening in the diaphragm as 
the preceding, and ends in the cceliac plexus ; but it enters 
the renal plexus if the smallest splanchnic nerve is absent. and 
The smallest nerve, after piercing the diaphragm, joins the 
renal plexus. 


Dissection. — The viscera are now to be removed from the abdo- re 
men in order that the body may be turned for the dissection of i ing es 
the back and other parts. The stomach and the spleen with ”° 
the duodenum and the pancreas may be readily taken away when 
the esophagus has been cut through near the diaphragm, and the 
vessels and nerves they receive have been divided. The liver is 
to be removed by cutting across its ligaments and dividing the 
vena cava between its posterior border and the diaphragm. At the 
same time the right kidney is to be taken out with its supra-renal 
body; and lastly the dissector should remove the left testicle by 
cutting through the cord. 


Supposing the body now to lie with the face downwards pirec- 
for the usual time, the dissector will first examine the dispo- theain. 
sition of the fascia lumborum, or the posterior aponeurosis *“°™ 
of the transversalis abdominis muscle, which is described in 
the DissEcTION or THE Back, page 363. Afterwards he 
should occupy the rest of the time in examining the form 


and structure of the viscera, as in the following section. 
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Section IV. 


ANATOMY OF THE VISCERA OF THE ABDOMEN, 


THE STOMACH. 


Defini- THE stomach is a dilated pouch between the cesophagus and 
"the small intestine, into which the food is received to be 
changed into chyme. 


Separate Dissection. — To see the form of the stomach, detach the spleen 
ote and cut through the duodenum near the pylorus. Then blow up 


stomach. the stomach moderately and clean the surface. 


Form, Form and Divisions. —The stomach is somewhat conical 
direee in form, and is directed obliquely across the abdomen, with 
“om the base or wider part turned to the left, and the apex to the 
size, , right side. Its size varies much in different bodies, and is 
sometimes much diminished by a constriction in its centre. 
When the stomach is moderately distended, it is about twelve 

divi inches long and four wide. This viscus presents for ex- 

me amination two ends, two orifices, two surfaces, and two bor- 
ders or curves. . 

Left ena Laxtremities.—The left end or tuberosity (fundus ventri- 
culi) is the largest part of the stomach, and projects about 
three inches to the left of the cesophagean opening. The 

and —s Fight or pyloric end is much smaller than the other, is cylin- 

nent drical, and forms the apex of the cone, to which the stomach 
is likened. 

cardiac Openings.— The left opening (cardiac), which communi- 
cates with the cesophagus, is at the highest part of the 
stomach, and is funnel-shaped towards the cavity of the 

andpy- organ. The right or inferior opening (pylorus) opens into 

gyene the duodenum, and is guarded internally by a valve. At the 
ess, same spot the stomach is slightly constricted externally, 
avalve. where a firm circular ring may be felt. 

Surfaces Surfaces.— The surfaces are somewhat flattened when 

cris the stomach is empty, but rounded when it is distended. 
The parts in contact with the sides have been referred to 
(p. 448.). 


STRUCTURE OF THE STOMACH. ATT 


Borders. —The upper border, or small curve of the Upper 
stomach, is concave towards the left opening, but convex at aed 
the opposite end; and the lower border, or large curve, is tower 
convex, except near the right end, where it is concave. me 
The concavity of the one border corresponds to the con- aier- 
vexity of the other. An arterial arch and a fold of peri- Suitne. 


toneum (omentum) extend along each border. 


StRucTURE. — In the wall of the stomach are found four Four 
layers or coats, viz. a serous, a muscular, a cellular or are ein 
fibrous, and a mucous, together with vessels, nerves, and mach. 
lymphatics. 

1. Serous coat.— The peritoneum gives a complete cover- The se- 
ing to the stomach, and is adherent to the surface except at is things 
the margins, where an interval exists corresponding to the fiacents 
attachment of the small and the large omentum. In this 
space are contained the vessels, nerves, and lymphatics of the 
stomach, surrounded by cellular membrane. During dis- 
tension of the stomach, the space above mentioned is 
destroyed. t 

2. The muscular coat will be exposed by the removal of The 
the serous covering. It consists of three sets of muscular !2" coat 
fibres, viz. longitudinal, circular, and oblique, which lie from up of 
without inwards in the order mentioned. The fibres are un- 


striped, with a few exceptions in the outer layer. 


a. The longitudiual fibres are derived from those of the cesopha- longitu- 
gus ; they spread over the surfaces, and are continued onwards to “"*” 
the pylorus and the small intestine. These fibres are most marked 
along the borders, particularly the smaller one, and at the pylorus 
they are much stronger than in the centre of the stomach. 

b. The circular fibres form the middle stratum of the muscular circular, 
coat, and will be seen by removing the longitudinal fibres, espe- 
cially near the pylorus. They reach from the cardiac to the 
pyloric end of the stomach, but at the latter part they are most 
numerous and strongest, and form a firm ring around the pyloric 
opening. 

c. The oblique fibres are continuous with the circular or deep he ote 
layer of fibres of the esophagus, and form only part of a layer in fibres. 
the gastric wall. On the left of the cardiac orifice they are seen 
to arch over the great end of the stomach, and then to spread out 
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on the anterior and posterior surfaces, gradually disappearing on 
them. \ 


The cel- 3. Fibrous or submucous coat.— By removing the mus- 
coatis cular layer over a small spot, the cellular or fibrous coat will 
frm? appear as a white shining stratum. Formed of fine areolar 
tissue, this coat gives strength to the stomach, and serves as 
a bed in which the vessels and nerves ramify before their 
final distribution to the mucous coat. If a small opening is 
made in this membrane, the mucous coat projects through it 
when the stomach is distended with air. 
Mucous 4. The mucous coat will come into view on cutting open 
ees the stomach, but the appearances about to be described can 
be seen only in a recent stomach. 
real, This coat is a thickish layer, smooth and soft to the 
touch, which, in the natural and healthy condition, is found 
colour, of a pale rose colour, soon after death. In infancy the na- 
tural redness is greater than in childhood or in old age; and 
in the empty state of the stomach the membrane is less vas- 
folds, cular than during digestion. When the stomach is con- 
tracted, the membrane is thrown into numerous wavy lines 
or rug@, which are longitudinal along the great curve, 
thick- towards the pylorus. The thickness of the mucous membrane 
ig greatest near the pylorus, and here it forms a fold opposite 
disposi. the muscular ring, which assists in closing the opening. If 
tylorus. this membrane and its submucous layer are removed from 
the pyloric part of the stomach, the ring of muscular fibres 
(sphincter of the pylorus) will be more perfectly seen. 
Onthe Microscopic structure of the mucous membrane.— With 


surface 


are pits the aid of a lens the surface of the mucous membrane will 
or ale 


veoli; be seen to be marked all over by shallow depressions or 
their alveoli, which measure from 53,th to ~1,th of an inch across. 
“These depressions are occupied by the apertures of minute 
shape, tubes. Generally hexagonal or polygonal in outline, these 
hollows become larger and more elongated towards the small 
andap- end of the stomach. Near the pylorus, too, the margins of 
ance the alveoli project, and are irregular, so as to resemble rudi- 
pylorus, Mentary villi. 
The By means of a thin section under the microscope, the 


texture 
made up membrane is seen to be formed almost altogether of minute 
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vertical tubes that lie side by side, and project into the sub- of tuves 
mucous cellular tissue. Measuring from jth to 3,th of an ger”! 
inch in length, the tubes open on the surface of the stomach 

both in the alveoli and in the inter-alveolar spaces, but are 
closed at the opposite or deep end. For the most part they mostly 
are straight, but towards the pylorus they become longer, witht 
and somewhat sacculated at the deep extremity. «Their cop 
interior is lined by columnar epithelium, which becomes ttmeabs 


spheroidal in the bottom of the tube; and filling them is a thimy 


lium ; 


e e e . te i 
colourless fluid, which contains a granular material. fnid 4) 


Over the surface of the mucous membrane small lentiform Foll'- 
follicles are scattered, which have a depression in the centre. 
These are in greatest number near the pyloric end of the 
stomach, and are most marked in young children. 

A columnar epithelium covers the surface of the mucous Epithe- 
membrane, and enters the small tubes, as before mentioned. ering. 
On some parts of the surface of the stomach, the scaly or 
pavemental epithelium is also found. 


Blood-vessels and nerves of the stomach.—The different arteries arteries 
of the stomach, after supplying the muscular coat, ramify in the 
‘submucous cellular tissue, and terminate in the mucous coat. 
From that anastomosis in the submucous stratum small offsets are 
continued on the tubes to the inner surface of the mucous mem- 
brane, where they form a net-work. The veins begin in the yeins, 
mucous coat, receive branches from the muscular coat, and deliver ays 
their blood into the portal system. ‘Two layers of lymphatics, super- tics. 
ficial and deep, are found in the stomach. The nerves are derived ana 
from the pneumogastric and sympathetic, as before said, p.474. — D°tY°*- 


? 


SMALL INTESTINE. 


The three parts into which the small intestine is divided, Charac- 
viz. duodenum, jejunum, and ileum, have the following * iin 
differences in their characters : — 

The duodenum measures about as much as the breadth of rength 
twelve fingers (about ten inches), and is more fixed than the anita 
rest of the intestinal tube. It is wider in capacity than wiatn 
either the jejunum or the ileum, and its muscular coat is thiek- 
also thicker. Into it the common bile duct and the pancre- 7 


Ducts 


atic duct pour their contents. ae 
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Length. The jejunum and the ileum together are about twenty feet 
long, and are connected to the mesentery by one border. 
There is not any perceptible difference between the termi- 

Division nation of the one and the commencement of the other, but 

trary. two fifths of the length are assigned to the jejunum, and 

pifter- three fifths to the ileum. At the ends, however, a marked 
theends. difference may be observed, for the upper part of the jejunum 
is thicker and more vascular than the lower part of the ileum, 


and the width of the tube is also greater. 


Wallhas STRUCTURE.—In the small intestine the wall is formed 
same 


strataas by the same number of layers as in the stomach, viz. serous, 

the sto- 

mach. muscular, cellular, and mucous; and these have the same 
position from within outwards. These different structures 
are to be examined on the duodenum, and on pieces taken 
from the upper part of the jejunum, from the lower end of 
the ileum, and from the middle of the small intestine. The 
pieces of intestine, when obtained, are to be distended 
with air. 

Serous 1. The serous coat is closely connected with the subjacent 

coat muscular layer. To the greater part of the small intestine _ 
(jejunum and ileum) it furnishes an entire covering, except 

like that at the posterior aspect, where the vessels enter. At that 

stomach, Spot a space exists, resembling those at the borders of the 
stomach, where the peritoneum is reflected off to form the 

except mesentery. The peritoneum surrounds the duodenum only 

anodes partly ; this peculiarity has been described at p. 457. 

Mugu. 2: Lhe muscular coat is constructed of two sets of fibres, 


Jar coat superficial or longitudinal, and a deep or circular. The 


edbya fibres are pale in colour, and are unstriped. 


longitu a. The longitudinal fibres will be seen only by a careful removal 

dinal of the peritoneum, for they are generally taken away with that 
membrane. They form a thin layer, which is most marked at the 
free border of the gut. 

ani b. The circular fibres are much more distinct than the others, 

a and give the chief strength to the muscular coat: they do not 
appear to form complete rings around the tube of the intestine. 


Cellular 3, The cellular coat has the same position with respect to 
coat like 


thatin other parts, and the same use, as the corresponding layer in 
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the stomach. By the removal of a part of the muscular 
stratum, this submucous layer will come into view. In the gianas 
upper part of the duodenum the student should seek the 
small compound glands, those of Brunner, which are im- 
bedded in this tissue. They lie beneath the mucous mem- 
brane, and will be found when the muscular coat is taken 
away. 

4. The mucous coat will be ready for examination when Mucous 
the pieces of intestine are opened and washed ; but the gut a? 
should be cut along the line of attachment of the mesentery, 
so as to avoid Peyer’s glands on the opposite side. The 
lining membrane of the small intestine is thicker and more thick- 
vascular at the beginning than at the ending of the tube,” 
and is marked by numerous prominent folds (valvule conni- folds, 
ventes). The surface of the membrane is soft, and is covered 
with small points (villi). Occupying the substance of the and 
mucous coat are numerous glands; and covering the whole surface. 
is a columnar epithelium. 

The valvule conniventes (valves of Kerkring) are perma- Folds s 
nent folds of the mucous membrane, which are arranged 2rrange- 
circularly, one after another, along the intestine, and project 
into the alimentary mass. Crescentic in form, they extend length, 
round the intestine for half or two thirds of its circle, and 
some end in bifurcated extremities. Larger and smaller size ana 
folds are met with, sometimes alternating; and the larger ‘ashe 
ones are about two inches long, with two thirds of an inch 
in depth towards the centre. Each valve is formed of a how 
doubling of the mucous membrane, which encloses cellular hi 
membrane and vessels between the layers. 

The valves begin in the duodenum, one to two inches Extent 
beyond the pylorus, and are continued in regular succession intes- 
to the middle of the jejunum ; but beyond that point they 
become smaller and more distant one from another, and 
finally disappear about the middle of the ileum, having pre-- 
viously become irregular and rudimentary. The valvule 
are largest and most regular beyond and not far from the 
opening of the bile duct. 

The aperture of the common bile and pancreatic ducts is Cae 
a narrow orifice, situate in a small prominence on the sur- duet: 

II 
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where face of the mucous membrane of the duodenum, from three 


“tate: ‘to four inches from the pylorus, and at the inner and poste- 
rior part of the intestine. A probe passed into the bile duct 
will show the obliquity of its course (half an inch) through 

Some. the wall of the intestine. Sometimes the pancreatic duct 

times 


itie, Opens by a distinct orifice. 

partsto Microscopic structure of the mucous membrane.—With 

a ak the use of the microscope, and with fresh pieces of intestine, 

ee the student will be able to make out the nature of the villi, 
the several glandular structures, and the epithelium. 

Thevili  Villi When the mucus is washed away from a piece of 

the sur- the lower part of the duodenum, and this is examined in 

* water, the surface of the mucous membrane is found to be 

studded over very thickly with small projections, which give 
it the appearance of velvet. Existing along the whole of 
the intestine, both on the valves and between them, these 

their  DOdies are irregular in form, some being triangular, others 

se conical or cylindrical with a large end. Their length is 
from one fourth to one third of aline. They are best marked 

and Where the valvule conniventes are largest, where their num- 

numbers ber is estimated at 50 to 90 in a square line; but in the 
lower end of the ileum at only 40 to 70 in the same extent 
of intestine.—Krause. 

Compo. Hach villus is an extension of the mucous coat, which 

sition contains a capillary net-work of arteries, mostly a single 
vein, and lacteal vessels. The entire surface of each is 
invested with columnar epithelium. 

several Glands.—In the glandular apparatus of the small intes- 

tina, tine are included the crypts of Lieberkuehn, some solitary 
glands, and Peyer’s and Brunner’s glands. 

Simple The erypts of Lieberkuehn are minute simple tubes, similar 


rubs 45" to those in the stomach, though not so closely aggregated, 


stomach; that are found throughout the small intestine. These tubes 
socloses onen on the surface of the mucous membrane, by small 
orifices, between the villi and around the larger glands; but 
at the opposite end they are closed, and project into the 
their  SUbMucous cellular layer. Their length is from =1,th to sth 


size of a line, and their diameter is th of a line. They are 
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filled with a clear fluid that contains granules, and are lined pie 
by epithelium. 

The solitary glands are roundish white eminences, about colar 
the size of a millet seed, which are scattered along the whole — 
extent of the small intestine, but rather in greatest number sities 
at its lower part. Placed on any side of the intestine, or 
even on or between the valvule conniventes, these bodies 
are covered by the villi of the mucous membrane, and have 
around them the apertures of the crypts of Lieberkuehn. 
These glands are small sacs, which contain an opaque whitish ciosea 
granular fluid, but have not any aperture into the intestine. “~~ 

The glands of Peyer (glandule agminate) are found ara 
chiefly in the ileum, in the form of oval patches, which 
measure from half an inch to two inches or more in length, size ; 
and about half an inch in width. These glands are situate ....... 
on the part of the intestine opposite to the attachment of the °°: 
mesentery, and their direction is longitudinal in the gut. 
Usually they are from twenty to thirty in number. In the »umber; 
lower part of the ileum the patches are largest and most jou. 
numerous; but they decrease in number and size upwards "es; 
from that spot, till at the lower part of the jejunum they 
become irregular in form, and may consist only of small 
roundish masses. 

A patch, when examined with the microscope, appears to Compo. 
be only a collection of the solitary glands, for it consists of A aanat 
a number of small flattened vesicles or sacs, which are round 
or oval in form, and are covered by the mucous membrane. same as 
Like the glands referred to, the vesicles contain a whitish the wolis 
consistent fluid, and are commonly without any aperture, glands. 
though they have been found with openings into the intes- 
tine. Around the vesicles is a circle of apertures of the 
crypts before described; and the mucous membrane over 
them is a little hollowed, and may in some instances be fur- 
_nished with villi. Between the vesicles the lining membrane 
of the bowel has the same appearance as in other parts. 

Glands of Brunner.—Directions have been already given com. 
to expose these glands (p. 481). They are small compound Blands | 
- glands, which exist only in the duodenum. Near the pylorus 1 Brun- 
these bodies are visible without a lens, being nearly as large ""*’ 

II2 
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as hemp seed, When examined more minutely, the glands 
are found to consist of lobules, with appertaining little ducts ; 
and each may be seen to end on the surface of the mucous 
membrane by a duct, whose aperture is slightly larger than 
the mouths of the contiguous crypts of Lieberkuehn. 

Epithelium.—The epithelial lining of the mucous mem- 
brane of the small intestine is of the columnar or cylindrical 
kind. For the villi it forms a very distinct covering of 
elongated or prismatic pieces ; and it also sinks into the 
crypts of Lieberkuehn, giving them a lining. 

Dissection.—To show the cellular membrane between the coats 
of the intestine, turn inside out a piece of the bowel, and inflate it 
forcibly. The air enters the wall of the intestine, where the peri- 
toneal coat is wanting, and then spreads through the whole gut, 
but opposite the patches of Peyer’s glands the mucous coat is more 
closely connected with the subjacent structures, and the cellular 
stratum will not be distended with the air. The intestine may be 
examined when it is dry. 

Vessels and nerves of the intestine—The branches of arteries 
ramify in the submucous cellular layer, and end in small twigs 
that form a network in the mucous membrane to supply the 
valves, the villi, and the glands. Opposite the patches of Peyer's 
glands the intestine is most vascular. The veins have their usual 
resemblance to the companion arteries. The absorbents consist of 
a superficial longitudinal set (lymphatics), and of a deep transverse 
set (lacteals), which end in larger vessels in the mesentery. Be- 
neath the patches of Peyer’s glands the lymphatics form distinct 
plexuses. 

Structure of the bile duct.—The bile duct consists of a 
strong fibrous coat, with an internal or mucous coat. Scat- 
tered over the surface of the mucous membrane are two sets 
of glands; one kind consists of small single cells collected 
together, and the others are branched tubes, which have 
often lateral dilatations. 


LARGE INTESTINE. 


The large intestine is the part of the alimentary canal 
between the termination of the ileum and the anus. Its 
divisions, and the connection of these by peritoneum to the 
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abdominal wall have been described (pp. 450, 456). In 
length this part of the alimentary canal measures about five tength; 
or six feet,—one fifth of the extent of the intestinal tube. 
The diameter of the colon is largest at the commencement in size; 
the cecum, and gradually decreases from that part, so that 
it is somewhat less in the ascending colon, less in the trans- 
verse colon, and still less in the descending colon and the 
sigmoid flexure. In the rectum there is, however, a dilata- 
tion near the end. 

When compared with the small intestine, the colon is found Com- 


pared 


to be distinguished by the following characters :—it is of ¥ with, 
greater capacity, being in some parts as large again, and is ae 
more fixed in its position. The large intestine is also free jore. 
from coils, except in the left iliac fossa, where it forms the **¢¢ 
sigmoid flexure. Instead of being a smooth cylindrical tube, °° 
the colon is sacculated, and is marked by three longitudinal gaccu- 
muscular bands, which alternate with as many rows of dila- with 
tations or small sacs. Attached to the surface, at intervals, °"** 
are processes of peritoneum, containing fat (appendices epi- append. 
ploicx), especially along the transverse colon. In the rectum, }* , 
or the lower part of the large intestine, the surface is smooth, rectum. 


and the bands have disappeared. . 


Dissection.—¥For the purpose of examining the large intestine Take 
the student should select and blow up the caecum, with part of the Pieces 
ileum entering it; he should also prepare in a similar way a piece large 


(about four itichies) of the transverse colon, and a piece of the Taek 
sigmoid flexure. Afterwards the cellular membrane is to be re- 
moved with care from each. 

The cacum, or the head of the colon (caput cecum coli), Defini. 
is the rounded part of the large intestine which projects, in pcre 
the form of a pouch, below its junction with the ileum. It 
measures about two inches and a half in length, and, though length 
gradually narrowing inferiorly, the caecum is the widest part width ; 
of the colon,— hence the name caput coli. At its inner side receives 
it is joined by the small intestine; and still lower is seen a and ap- 
small worm-like projection—the vermiform appendix. ee 

Appendix vermiformis.— This little convoluted projection vermi- 
is attached to the lower and posterior part of the cecum, of pendiee 
Which it was the direct continuation at one period in the mene 


Ir 3 


' ileo- 
' ceecal. 
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dimen growth of the embryo. From three to six inches in length 
the appendix is rather larger than a goose-quill, and is con- 
nected to the inner part of the cecum by a fold of perito- 
itis neum. It is hollow, and has an aperture of communication 
with the intestine. In structure it resembles the rest of the 


colon. 
Dry the -Dissection.— To study the interior of the caecum, and the valve 
and open between it and the small intestine, the cecum should be dried, 
it tosee and the following cuts then made. An oval piece is to be taken 
valves. from the end of the ileum, another from the side of the cecum, 
opposite the entrance of the small intestine, and lastly the end of 
the colon included in the ligature is to be cut off. 


citin, Ileo-cecal valve-—On looking into the intestine, the ileo- 
tion of caecal valve will be seen at the entrance of the ileum into the 
iret cecum. ‘This structure is composed of two pieces, each with 
pleres, 2 different inclination, which project into the interior of the 
’ cecum, and bound a narrow, nearly transverse aperture of 
communication between the two differently-sized parts of the 

one ileo- Alimentary canal. The upper piece of the valve (ileo-colic) 
cole, projects vertically into the large intestine, opposite the junc- 
theother t10n of the ileum with the colon ; and the lower piece (ileo- 
cxcal), which is the larger of the two, has a horizontal 
These direction between the ileum and the cecum. At each 
ed at the eXtremity of the opening the pieces of the valve are blended 
“ne together, and the resulting folds extend transversely for 
' andform Some distance on the intestine, forming the frena or reti- 
ae nacula of the valve. The size of the opening in the valve 


inthe depends upon the distension of the intestine ; for when the 


cecum is enlarged, so as to stretch the frena, the margins 
of the opening are approximated, and may be made to touch. 
The Each piece of the valve is formed by the circular muscular 


] e ° . 
proon. fibres of the small and large intestine, covered by mucous 


gation. Membrane; as if the ileum was thrust obliquely through the 


ee wall of the cecum, after being deprived of its peritoneal 
coat and of its layer of longitudinal fibres. The arrange- 
ment above referred to is easily seen on a fresh specimen by 
dividing the peritoneum and the longitudinal fibres, and 
then gently drawing out the ileum. 


Append- The opening of the appendix into the cecum is placed 


ix opens 


STRUCTURE OF THE COLON. 487 


below that of the ileum. A small fold of mucous membrane into 
partly closes the aperture, and acts as a valve. “aaier 

Folds or ridges are also seen in the interior of the gut to Ridges 
be directed transversely, and to correspond to the depressions pare oy 
on the outer surface between the sacculi. These eminences Lome 
result from the doubling of the wall of the intestine, and the 
largest enclose vessels and cellular membrane. 

STRUCTURE or THE CoLon.—The coats of the large intes- Four 
tine are the same in number and kind as in the small gut, rhe wo 
viz. a serous, muscular, cellular, and mucous: their relative gut. 
position to one another is also the same. 

1. Serous coat.— The peritoneum does not cover the Serous 
large intestine in the same degree throughout. Commonly differs 
it covers only the front of the cecum, and the front trate 
and sides of the ascending and descending colon; but in ‘pene 
neither of these does it reach the posterior aspect. ‘The 
transverse colon is incased like the stomach, and has an in- 
terval along both the anterior and the posterior border, at 
the attachment of the transverse meso-colon and great 
omentum. 

2. The muscular coat is formed by longitudinal and cir- ch 
cular fibres, as in the small intestine, but the former are fibres; 
arranged in bands. 


a. The longitudinal set of fibres may be traced in the caecum as longitu. 
a thin layer over the surface, but they are collected for the most three 
part into three longitudinal bands about. half an inch in width. re 
On the vermiform appendix the longitudinal fibres form a uniform yyich 
layer ; but they are continued thence in the form of three bands 2.4 
along the cecum and colon to the rectum, where they are again out on 


diffused over the surface. When the bands are divided the intes- dix and 
tine becomes unfolded and elongated, the sacculi and the ridges in weg 37% 
the interior of the gut disappearing at the same time. 
b. The circular fibres are spread over the intestine, but are anes 
most marked in the folds or ridges that project into the intestine. ; 
In the rectum (to be afterwards seen) they also form the strong 


band of the internal sphincter muscle. 
3. The cellular coat resembles that of the small intestine rise = 
in every particular. It will be exposed by removing the rome 


peritoneal and muscular coverings. 
Ir 4 
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This 4. The mucous coat, which will be seen on opening the 

is with intestine, is smooth, and of a palish yellow colour. It is not 

folds and marked by folds except in the rectum, for the ridges in the 
interior of the gut are formed by all the coats. ‘The surface 
is free from villi; and by this circumstance the mucous 
membrane of the large is distinguished from that of the small 
intestine. This line of demarcation is well seen in the ileo- 
cecal valve; for the upper aspect which looks to the small 
intestine is covered with villi even to the edge of the open- 
ing, whilst the lower aspect which is covered by the lining 
membrane of the cecum is free from these projections. 

struee Microscopic appearances. Ina fresh piece of intestine, 


ture very 
like that the mucous membrane will be seen, under the microscope, to 


gi possess small tubes or crypts, some larger solitary follicles, 
and an epithelial covering. 
Tubesor The tubules or crypts resemble those of the small intestine 
iid but are more numerous and closer together. Their orifices 
numer- on the surface are circular, and are more uniformly diffused 
than than the apertures of the crypts in the small intestine. <A 
but like Vertical section of the membrane will show the tubes to ex- 
those of tend vertically from the surface into the cellular coat, and to 
xuehn- be of greater length than the crypts of Lieberkuehn in the 
jejunum and ileum. 
eh The solitary follicles are found all through the large in- 
mostin testine, scattered here and there; but they are in greatest 
rae , number in the caecum, and in the vermiform appendix. They 
size are whitish rounded bodies from 4 to 3 a line in diameter, 
and are situate in the submucous cellular layer amongst the 
and tubules. These follicular glands are simple sacs with a dilated 
‘om cavity and a narrow neck opening into the intestine, being 
in form something like a small rounded fruit with a stalk. 
Bpithe- The epithelium is of the columnar kind, as it is in the small 
‘intestine, and enters the tubules and the follicles. 
ere Vessels and nerves.—The distribution of the vessels and nerves 
parry es the wall of the large intestine is the same as in that of the 
smaller bowel. The absorbent vessels after leaving the wall join 
the lymphatic glands along the side of the colon. 
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THE PANCREAS. 


The pancreas is a narrow flattened gland about seven Form 
inches in length, which has some resemblance to a dog’s tenet 
tongue. It is larger at the right than at the left end; and sions. 
is divided into head, tail, and body. 

The head, or the right extremity, occupies the concavity eke 
of the duodenum, and projects above and below the body of of aR 
the gland, like the head of a hammer beyond its handle ; 
and the lower projecting piece is directed to the left along 
the duodenum as far as the superior mesenteric vessels, be- 
neath which it passes. The left extremity, or the éail, is ofthe 
rounded, and touches the spleen. The body of the gland mht 
is narrowest a little to the right of the vertebral column, and "°° 
is thickest at the upper border; it measures about one inch 
and a half in breadth, and from half an inch to an inch in 
thickness. Its connections with surrounding parts are 
described at p. 466. 

Dissection.— Place the pancreas on its anterior surface, and trace Trace 
posteriorly, from right to left, the excretory duct contained in its (ut tne 
substance. The duct will be recognised by its white colour. 


STRUCTURE. — The pancreas is a compound gland, and is Iisa 
provided with a special duct. It is destitute of a distinct oan 
capsule, but it is surrounded by cellular tissue, which pro- Srvin 
jects into the interior, and connects together the lobules. renee? 
The fluid secreted by it assists in the digestion of the ali- iad 
ment. 

The glandular structure is soft and loose in texture, and is Bees 
of a reddish, or greyish white colour. It consists of lobules, colour; 
which are united into larger masses by cellular tissue, vessels, 
and ducts. In analysing a lobule it will be found to consist consti- 
ultimately, as in the parotid, of the branchings of the excre- like the 
tory duct which end in closed vesicular extremities, and are ee 
surrounded by a plexus of vessels. 

The duct of the pancreas (canal of Wirsung) extends the rneduct 
entire length of the gland, and is somewhat nearer the lower orate 
than the upper border. It begins in the tail of the pancreas, extent ; 
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where it presents a bifurcated extremity; as it continues 
branch. Onwards to the head of the gland it receives many branches, 
“> and it finally ends by opening into the duodenum, either in 
termi. union with, or separate from the common bile duct (p. 481.) 
nations Of the tributary branches the largest is derived from the 
size and head of the pancreas. The duct measures one line or one 
ture; line and a half in diameter near the duodenum, and is formed 
of a fibrous and a mucous coat; in the latter a few follicles 
are sometimes found near the termination in the gut. 
ae Occasionally there are two pancreatic ducts : or the branch from 
the head of the pancreas may open separately into the duodenum 
one inch or more from the chief duct. 
Vessels Vessels and nerves.—The arteries and veins have been described 
oper) already. The lymphatics join the lumbar glands, and the nerves 
are furnished by the solar plexus. 


THE SPLEEN. 


Consist. The spleen is a vascular spongy organ of a bluish or purple 

colour colour, sometimes approaching to gray; and of slight con- 

spleen; sistence, so that the texture is friable, and easily broken 
use; under pressure. ‘The use of the spleen is unknown. 

form ; The viscus is somewhat elliptical in shape, and is placed 

position; Vertically against the great end of the stomach, as before 

ae described (p. 452.). On the outer aspect the surface is con- 
’ vex towards the ribs. On the inner aspect the surface is 
flat or slightly concave, and is marked by a longitudinal 
fissure or hilus, nearer the posterior than the anterior border, 
which transmits the vessels into the interior; to this surface 
the gastro-splenic omentum is connected, and with it the tail 
porders ; of the pancreas is in contact. The anterior border is thinner 
ends, than the posterior, and is often notched. Of the two extre- 
mities, the lower is more pointed than the upper. 

Size The size of the spleen varies much at different times. In 
the adult it measures commonly about five inches in length, 
three or four inches in breadth, and one or one inch and 

and ahalfin thickness. Its weight lies between four and ten 

ae ounces, but is rather less in the female than in the male. 
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Small masses or accessory spleens (splenculi) are often found gome- 
near the fissure of the spleen, in the gastro-splenic omentum, or in “es 
the great omentum. Varying in size from a bean to a moderate apiece 
sized plum, these bodies are commonly one or two in number; but 
they may be many more. In one instance they exceeded even a 


score. 


STRUCTURE. — Enveloping the spleen are two coverings, Two 
a serous and a fibro-elastic. The mass of the spleen is and’ 
formed by a network of fibrous tissue, which contains in its Santeria 
meshes the proper splenic substance, the ramifications of the spleen. 
bloodvessels,; and the Malpighian corpuscles. No duct ex- 
ists in connection with this organ. 

1. The serous or peritoneal coat incases the spleen, cover- Sorpas 
ing the surface, except at the hilus and posterior border. It nearly 
is closely connected to the subjacent coat. plete. 

2. The jfibro-elastic coat gives strength to the viscus, and Fibrous 
forms a complete case for it. At the fissure on the inner eae 
surface, this investment enters the interior of the spleen with pro: ivf 
the vessels to which it furnishes sheaths. If an attempt is” 
made to detach this coat, numerous fibrous processes will be 
seen to be connected with the inner surface. Its colour 1s Fibres 
whitish; and its structure is made up of areolar and elastic form it, 
tissue with, in certain animals, some unstriped muscular 
fibres, like those of the middle coat of an artery, — Pro- 
fessors Sharpey and Kolliker. — Quain’s Anatomy. 

On cutting across the spleen the surface is reddish brown, Iterior 
with interspersed white bands. By washing and squeezing spleen, 
a piece of fresh bullock’s spleen under water, so as to remove 
the grumous material, its spongy structure will come into 
view. 

The fibro-elastic tissue of the interior of the spleen is con- and ais: 
tinuous at the hilus with that forming the outside coat. Near of 
the hilus the tissue forms thick bands that surround the tissue in 
vessels, and incase their branches. Farther in the substance To form 
of the spleen smaller bands (trabeculae) are given off in all jarstruc, 
directions from those sheaths of the vessels, which divide “"* 
and subdivide so as to form a network of fibres through the 
whole mass of the spleen. In the interstices between the 
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fibres the proper red pulpy substance of the spleen and the 
vessels are contained. 

Microscopic appearances. —The characters of the sub- 
stance of the spleen, and of the Malpighian bodies must be 
made out with the aid of the microscope. 

a. The proper substance of the spleen is a soft semi-fluid 
red-brown mass, which fills the areole of the trabecular 
structure. Under the microscope this material is composed 
of rounded, reddish corpuscles, about the size of those of the 
blood. 

b. The Malpighian corpuscles are found only in the recent 
condition of the part; they are small vesicular bodies, varying 
in diameter from =},th to 2th ofaninch. Collected together 
in groups of six or eight, these bodies are embedded in the 
splenic substance near the smallest bands of fibrous tissue, 
and are supported by a small arterial branch that serves as a 
pedicle to them. Their wall is formed of two coats, the ex- 
ternal being apparently fibrous; and in the interior is a 
white soft material which contains globules resembling those 
of the chyle. The arteries that extend to the vesicles do 
not enter the interior, but form around them a vascular 
layer. 


Blood-vessels.—The branches of the splenic artery enter the 
spleen, and are surrounded by sheaths of the elastic tissue. In 
this viscus they ramify until the branches become very minute, and 
are contained in the small fibrous bands. Lastly, terminal twigs 
leave the trabecule, and entering the areole, end in tufts amongst 
the corpuscles of the splenic substanee. The splenic vein begins in 
the interstices between the trabeculae, where its branches form a 
plexus; but its commencement with respect to the arteries is 
unknown, At the same part they also present lateral dilatations. 
The branches of veins are much larger than the arteries which they 
accompany to the fissure of the spleen, and in their course they 
receive accessory branches, some joining at a right angle. 

Nerves and lymphatics. —'The lymphatics are superficial and 
deep, and enter the glands in the gastro-splenic omentum; the 
nerves come from the solar plexus, and surround the artery and its 
branches. 
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THE LIVER. 


The liver secretes the bile, and is the largest gland in the Office of 
body. Its duct opens into the duodenum with that of the wes 
pancreas. 

Dissection.— Preparatory to examining the liver, place upper- Clean 
most its under surface, and remove the peritoneum and cellular atone 
membrane from the vessels and from the hepatic duct. To make ‘",,,. 
the dissection easier inflate the vena porte, and the gall bladder SY!ece 
through its duct; clean then the gall bladder. On following out- 
wards the left branch of the vena porte to the longitudinal or 
antero-posterior fissure, it will be found connected anteriorly with 
the remains of the umbilical vein, and posteriorly with the re- 
mains of the ductus venosus. 

The liver is the largest of the abdominal viscera, and Size, 
weighs commonly in the adult from three to four pounds 
(fifty to sixty ounces). It is of a red-brown colour and firm colour, 
consistence. ‘Transversely the gland measures from ten to renee: 
twelve inches; from front to back between six and seven sure- 
inches ; and in thickness, at the right end, about three inches, gegen’ 
but this last measurement must change with the spot exa- 
mined. 

In shape the liver is somewhat square, and offers for Form 
examination externally two surfaces, two borders, and two Sen oi 
extremities, with several lobes, fissures, and vessels. The 
ligaments and the connections of the liver are described at 
pp- 451, 457. 

Surfaces.— On the upper aspect the liver is convex. Ex- upper 
tending from front to back is the suspensory ligament, which pba 
divides the upper surface into two unequal parts, the right 
being the larger. ‘The under surface is irregular, and is under 
marked by lobes, fissures, and fosse. In contact with this aoa 
surface is the gall-bladder. A fissure divides the under mA 
surface into a right and a left lobe. 

Borders.—The anterior border is thin, and is marked by Anterior 
two notches: one is opposite the fissure on the under sur- thin ace 
face before alluded to, and the other corresponds to the edge 
of the gall-bladder. ‘The posterior border is much thicker postes 


or 18 


at the right end than at the left, and in that part it is con- thicker, 
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andalso nected by cellular tissue to the diaphragm. Opposite the 

notched. ertebral column is a hollow in this border. The vena cava 
is partly imbedded in the substance of the liver on the right 
of that spot. 

Extre- Extremities. —The right part of the liver is thick and 
rounded, but the left is thin and flattened. 

Lobes Lobes. — On the under surface the liver is divided into a 


are on 


under Tight and a left lobe, by the fissure (longitudinal) that passes 


Sac’ from before backwards; and the right lobe is further subdi- 


five, viz: vided inferiorly into three others, viz. the square lobe, the 
Spigelian lobe, and the caudate lobe. 

left, The left lobe is smaller and thinner than the ie 
and has a slight depression inferiorly where it touches the 
stomach. 

rights The right lobe forms the greater part of the liver, and is 


last sub- Separated from the left lobe by the longitudinal fissure on 

divided the one aspect, and by the suspensory ligament on the other. 
To it the gall-bladder is attached; and the following lobes 
are projections on its under surface. 

square, The square lobe (lobulus quadratus) is situate between 
the gall bladder and the longitudinal fissure. It reaches 
anteriorly to the margin of the liver, and posteriorly to the 
fissure (transverse) by which the vessels enter the interior 
of the organ. 

spige. Lhe Spigelian lobe lies behind the transverse fissure, and 

lian, forms a roundish projection on the surface. On its left side 
is the longitudinal fissure, and on its right the vena cava 
inferior. 

and cau- The caudate lobe is a slight elongated eminence that is 

lobe. directed from the Spigelian lobe behind the transverse 
fissure, so as to form the posterior boundary. Where the 
fissure terminates, this projection subsides in the right lobe. 


Three Fissures.—Extending horizontally half across the right 
viz. lobe, between the Spigelian and caudate lobes on the one 


portal, hand, and the square lobe on the other, is the transverse or 
aoa portal fissure. This fissure or hilus is nearer the posterior 
than the anterior border of the liver, and contains the vessels, 
nerves, ducts, and lymphatics of the viscus. At its left end 


it is united with the longitudinal fissure at a right angle. 


ee ee ee 
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The longitudinal fissure extends from the front to the back tongitu- 
of the liver between the right and left lobes. In the part sea 
anterior to the transverse fissure (umbilical fissure) is the 
remains of the umbilical vein, which is called round liga- 
ment, and is oftentimes arched over by some of the hepatic 
substance (pons hepatis). In the part behind the transverse 
fissure (fissure of the ductus venosus) is a small obliterated 

cord that remains from the ductus venosus of the fetus. 

The fissure or groove for the vena cava is placed on the one for 
right side of the Spigelian lobe, and is frequently bridged pat hes 
over by the liver. If the cava is opened, the large hepatic 

veins will be seen entering it. 

Fosse.— On the under surface of the right lobe are these 
depressions: one for the gall-bladder, to the right of the 
square lobe; another for the colon, near the anterior part ; 
and a third for the kidney, near the posterior part. 

Vessels of the fissures.—The vessels lying in the transverse Vessels 


in the 
fissure, viz. vena porte, hepatic artery, and duct, have the trans- 


following disposition : — the duct is most anterior, the portal fissure ; 
vein most posterior, and the artery between the other two. 
Hepatic duct.—The duct that conveys away the bile is situation 
formed by two branches that issue from the liver, one from branch- 
each lobe, and are soon blended in a common tube or hepatic ner 
duct. After a distance of two inches, the hepatic duct is 
joined by the duct of the gall-bladder; the union of the two 
giving rise to the common bile-duct. The hepatic artery is 
divided into two, for the right and left lobes, and its branches 

are surrounded by nerves and lymphatics. The vena porte 
branches, like the artery, into two trunks, for the same lobes, 

and gives also an offset to the Spigelian lobe. Its left branch 

is the longest. 


In the longitudinal fissure are the remains of former vessels m the 
which have the undermentioned arrangement in the fetus. Be- re 
fore birth the large umbilical vein occupies the longitudinal fissure, #$54"° 
and opens posteriorly into the vena cava; but the part of the ftus, 
vessel beyond the transverse fissure receives the name ductus 
venosus. Branches are supplied from it to both lobes of the liver, 
and a large one that is directed to the right lobe is continuous with 
the left division of the vena porte. After birth the umbilical 


496 DISSECTION OF THE ABDOMEN. 


condi- vein is closed, and becomes eventually the round ligament; the 
tion after anctus venosus is also obliterated, only a thin cord remaining in 
its place, whilst the lateral branches in a line with those of the vena 
porte remain open, and form part of the portal system of vessels. 


Occasionally the ductus venosus is found pervious in part. 


Glandu- STRUCTURE OF THE LiverR.—Two coats envelop the liver, 
lar > : 
structure Viz. a serous and a cellular. The substance of the liver 


is en- . . : ° 
cased by consists of a collection of small secreting bodies, called 


costs. lobules or acini; together with a large proportion of vessels, 
which are concerned both in the production of its secretion 
and in the nutrition of the organ. 

Serous 1. Serous coat.—The peritoneum invests the liver in 

mo great part, and adheres closely to the subjacent coat, At 

where certain spots, intervals exist between the two, viz. in the 

ocr" fissures occupied by vessels, at the lines of attachment of the 
ligaments, and on the surface covered by the gall-bladder. 
Where the right lateral ligament is inserted the space is the 
largest ; and here the liver is fixed to the diaphragm by 
cellular membrane. 

Fibrous 2. The cellular or fibrous covering is very thin, but it is 

ingis. rather stronger where the peritoneum is not in contact with 

prolong- it. It invests the liver, and is continuous, at the transverse 

interior. fissure, with the fibrous sheath (capsule of Glisson) that 
surrounds the vessels in the interior of the hepatic mass, 
When the membrane is torn from the surface, it is found to 
have fine prolongations, that dip between the lobules or 
glandular structure of the liver. 

Lobules  Lobules.—The lobules constitute the proper hepatic sub- 

itrers stance, and can be seen on the exterior of the liver, on a cut 

size and surface, or by means of arent of the mass. As thus observed, 

re these bodies are about the size of a pin’s head, and measure 
from half a line to a line in diameter. Closely massed to- 

formand gether, each presents a dark central point, and is isolated from 

cellular : 

invest- the surrounding ones by a cellular stratum. By means of 
transverse and vertical sections of the lobules, their form 
will appear triangular on the exterior, but five or many 
sided in the interior of the liver. They are clustered around 
the smallest divisions (sublobular) of the hepatic vein, to 


which each is connected by a small twig issuing from the 
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centre (intra-lobular vein), something like the lamina with 
the stalk or petiole of a leaf. The part of each lobule in 
contact with the small sublobular vein wants the cellular 
covering that invests the other sides. 

To study the minute structure of these ultimate elements Diticult 
of the hepatic substance, the student should have the fouls’ 
different vessels of the liver minutely injected, and be pro- 
vided with a microscope. 

Each lobule or elementary piece of the liver may be said A lobule 
to be a distinct gland, for it is provided with special secretory © distinct 
vessels and with an excretory duct. Minute injections show» 
the lobules to be composed of a network of capillaries of the 
vena porte, hepatic vein, and biliary duct, with constituent 
cellular membrane. 

The disposition of these several vessels is the following: The pr 
smallest branches of the vena porte (interlobular), after uniting its Paps 
in a circle around the lobule, enter its substance, and form ihensin al 
a network of capillaries near the circumference. The hepatic (ere 


orte, 
vein occupies the centre of the lobule, and its radicles communi- hepatic 
cate with the portal plexus ; it issues from the base of the lobule 
as the intralobular vein. The ultimate ramifications of the bile and bile 
duct (lobular biliary plexus) are situate in the intervals of the net- sh 
work of the portal plexus; and connected with these are some 
secretory or biliary cells that take part in the production of the 
bile: the roots of the bile duct leave the lobule at its circum- 
ference, and are joined in a plexus (interlobular) outside it, like 
the portal vessels. From the facts above stated respecting the Use of 
arrangement of the vessels, it appears that the portal capillaries fel i 
convey the blood from which bile is secreted; that the hepatic 
vein carries back the remaining blood; and that the secreted bile 
is conveyed away by the branches of the biliary duct. 

Forming a part of the lobule are some hepatic or biliary cells, breed 
which extend from the centre to the circumference in the form of the lo- 
rows of particles, and are situate in the intervascular spaces. bras 
Under the microscope they have an irregular form, being roundish, situa- 
elongated, or many sided; and they possess a bright nucleus, or rae 
even more than one. In size they vary from =;,, to z},th of an size and 
inch ; they are of a yellowish colour, and enclose certain granules {ents ; 
and fat globules besides anucleus. These nucleated cells are con- connec- 

tion with 
nected with the origin of the ducts, and are concerned in the ducts, 
secretion of the bile; but the origin of the ducts within the lobule, 
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and the disposition of the cells have not been ascertained with 
exactness. 


VESSELS OF THE LiveR.—Two sets of vessels ramify in 
the liver: one set, concerned in the secretion and the nutri- 
tion of the organ, enter the transverse fissure, and are directed 
transversely in spaces (portal canals), where they are enve- 
loped by cellular tissue; the other set, or the hepatic veins, 
run from the anterior to the posterior border of the liver, 
and convey to the vena cava the blood that has been circu- 
lated through the organ. The ramifications of these different 
vessels are to be traced in the liver. ? 


The vena porte ramifies in the liver like an artery, and the 
blood is circulated through it in the same manner, viz. from trunk 
to branches. After entering the transverse fissure the vein 
divides into primary branches that lie in the portal canals or 
spaces with offsets of the hepatic artery, of the hepatic duct, and 
of the nerves and lymphatics. The same division is repeated again 
and again, and the resulting vessels give off minute lateral 
branches, some of which, vaginal, ramify in the cellular sheath 
before their final distribution to the hepatic substance, whilst 
others from the smaller divisions pass to the lobules without pre- 
vious anastomosis. Finally, the last branches of the vein penetrate 
between the lobules, around which they form a circle, and then 
end in the interior as before explained: where these twigs lie 
between the lobules they are named interlobular. 

The hepatic duct begins in the lobules, and its branches form 
a plexus, interlobular, between them. ‘The smallest ducts soon 
unite into larger vaginal branches that lie in the portal canals with 
the other vessels. Lastly, the ducts are collected into a right and 
a left trunk, which leave the liver at the transverse fissure as before 
described. 


In the left lateral ligament of the liver ducts are sometimes found 
between the layers of the peritoneum ; they anastomose together and 
are accompanied by branches of the vessels of the liver, viz. vena 
porte, hepatic artery, and hepatic vein. 


The hepatic artery is consumed in the nutrition of the structure 
of the liver. Whilst surrounded by the capsule of Glisson it fur- 
nishes vaginal branches which ramify in that sheath, giving it a 
red appearance in a well injected liver; and other twigs enter the 
coats of the vena porte and biliary duct. From the vaginal 


———— 
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branches there are some few offsets sent between the lobules to 
supply their structure. This artery is supposed by Mr. Kiernan to 
terminate in venous capillaries that communicate with the branches 
of the vena porte. 

The capsule of Giisson is a layer of fibro-cellular structure that Preced- 
envelops the vessels entering the liver through the transverse 8 Aint 
fissure. In this sheath the vessels ramify, and in it they are fu¢din 
minutely divided before their final termination in the lobules. sheath 
Processes of the sheath accompany the small interlobular vessels, that ex- 
and join the cellular covering of the lobules. If a transverse hes 
section is made of a portal canal, the vessels will retract somewhat !0b4'*s- 
into the loose surrounding tissue. 

The hepatic veins (ven cave hepatice) begin by a plexus in Hepatic 
the interior of each lobule. Issuing from the base of the lobules without 
as the intralobular veins, they end in still larger or sublobular *8*°** 
branches. The next sized branches cease to receive any intra- 
lobular twigs, and merely unite with neighbouring branches to 
produce larger veins. Finally the hepatic veins are collected into pegin 
large trunks that are directed from before backwards to the vena jOnules, 
cava inferior, into which they open by large orifices. The ven and ena 
cavee hepatic may be said to be without a cellular sheath, for it is 
very slight only in the larger trunks ; consequently when they are °¥4- 
cut across the ends remain patent by reason of their close connec- 
tion with the hepatic structure. 


THE GALL-BLADDER. 


The gall-bladder is the receptacle of the bile, and is situate Use and 
in a depression on the under surface of the right lobe of the Gone 
liver, to the right of the square lobe. Conical in form, or form; 
pear-shaped, its larger end (fundus) is directed forwards 
beyond the margin of the liver; whilst the smaller end, or 
the neck, is turned in the opposite direction, and bends 
downwards to end in the cystic duct by a zigzag part. In size; 
length the gall-bladder measures three or four inches, and in 
breadth rather more than an inch at the fundus, or the widest 
part. It holds rather more than an ounce. By one surface gonnec- 
the sac is in contact with the liver, and on the opposite it is "°°? 
covered by peritoneum. ‘The larger end touches the abdo- 
minal wall opposite the tip of the cartilage of the tenth rib, 
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and is contiguous to the transverse colon; and the small 
end touches the duodenum. 


Struc- Structure.—The wall of the gall-bladder has a peritoneal, 
ure 0 . ° ° ° 
wall. a fibrous, and a mucous coat, with thin intervening cellular 


layers. 
serous 1. The serous coat is stretched over the under or free 
se aspect of the gall-bladder, and surrounds the large end when 
the viscus is distended. 
Fibrous 2. The fibrous coat, which has not much strength, gives 
stratum 4 complete covering to the sac, and is formed by the inter- 
some- mixture of white shining fibres. Unstriped muscular fibres 
muscu- have been recognised in this coat in the gall-bladder of 
the ox. 
Mucous 38, The mucous coat is marked internally by numerous 


layer ; . . : . ° 
isareo- ridges and intervening depressions, which give an areolar or 


lar on 

surface, honeycomb appearance to the surface. On laying open the 
gall-bladder, this condition will be seen, with the aid of a 
lens, to be most developed about the centre of the sac, and to 
diminish towards each extremity. In the larger hollows 

andco-? there are other smaller depressions, which lead to mucous 


vered by 


acolum- follicles. The surface of the mucous membrane is covered 
nar epl- . ° 
thelium. by a columnar epithelium. 


Projec- Where the gall-bladder is bent, at its junction with the 

tions of ° . : . ° . ° ° 

the wall. cystic duct, its coats project into the interior, and give rise 
to ridges that resemble the parietal septa in the sacculated 
large intestine. 

Duct of The cystic duct joins the hepatic duct at an acute angle, 

‘alle ° ° 

bladder. to form the ductus communis choledochus. It is about an 
inch and a half long, and is distended and somewhat saccu- 


lated near the gall-bladder. 


Baie Structure. —The coats of the duct are the same as those of the 
ture, sac from which it leads. On slitting open the duct the mucous 
sac, membrane is seen to form aseries of semilunar projections (from 


mucous nine to twenty), which are arranged obliquely around the tube like 
paps ee the thread of a screw, and increase in size towards the gall-bladder. 


This structure is best seen on a gall-bladder inflated and dried; in 
and is which state the parts of the bladder between the folds are most 
provided distended, giving rise to the sacculated appearance. The mucous 


glands, lining is provided with glands, as in the hepatic and common bile 
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ducts (p. 484.). In the hepatic duct the glands are arranged in a 
row on each side. 

Blood-vessels and nerves. — The vessels of the gall-bladder are Artery, 
named cystic; the artery is a branch of the hepatic, and the vein os 
opens into the vena porte near the liver, The nerves are derived nerves, 
from the hepatic plexus, and entwine around the artery. The 24 


lymph- 
lymphatics follow the cystic duct, and join the deep lymphatics on atics, 


the spinal column. 


THE KIDNEY AND URETER. 


The organ for the secretion of urine has a characteristic Use and 
form, and serves as a type of comparison with other bodies. 
Flattened on the sides, it is larger at the upper than at the form, 
lower extremity, and is hollowed out at the inner part of its 
circumference. For the purpose of distinguishing between To ais- 
the right and left kidneys, let the excavated margin be sup- right 
posed to be turned to the spinal column, the ureter, or the tere 
excretory tube, being kept more posterior than the several 
vessels, and let that end be directed downwards towards 
which the ureter is naturally inclined. 

With the general form above mentioned, the kidney is of colour, 
a deep red colour, and presents an even surface. Its average size, 
length is about four inches, its breadth two inches, and its 
thickness about one inch; but the left is commonly longer 
and more slender than the right kidney. The usual weight ana: 
of this body is about four ounces and a half in the male, and mes 
rather less in the female. 

At its upper extremity the kidney i is rounded, is thicker Extre- 
than at the lower part, and is surmounted by the supra- { 
renal body, whilst the lower end is flat and more pointed. 

_ The relative position with respect to the spinal column has 

been before detailed (p. 452). On its anterior aspect the sure 
kidney is convex, but on the opposite surface it is flattened. 
The outer border is convex; but the inner is excavated, and borders, 
is marked by a longitudinal fissure (hilum), which contains 

the vessels, nerves, and excretory duct of the kidney. 

In the fissure of the kidney the several vessels are thus Contents 
placed with respect to one another: — The divisions of the fissure; 
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their renal vein are in front, the ureter behind, and the branches 

pm Of the artery between the other two. On the vessels the 
nerves and lymphatics ramify, and cellular structure sur- 
rounds the whole. 


Openthe Dissection. — To examine the interior of the kidney it will be 

kidney, : . 

and’ necessary to cut it through from the outer to the inner border, 

soe Nad and to remove the loose cellular membrane from the vessels, and 
from the divisions of the excretory duct that enter the hilum. 
The hollow that now comes into view, and contains the blood- 


vessels, is called sinus of the kidney. 


Secre- SrrucruRE OF THE Kipney.— The substance of the 
t ‘ ‘ ; . 
tubesare kidney consists of a mass of minute secretory tubes, inter- 
incased ° : : 

bya mixed with blood-vessels, lymphatics, nerves, and fine cellular 
fibrous A ° 

coat. tissue: and the whole is encased by a fibrous coat. 

Fibrous The fibrous coat is a white firm case, which is connected 
t ; : ; 
“with the renal tissue by fine processes and vessels, but is 
sends in readily detached therefrom by slight force. At the inner 

margin of the kidney, it sinks into the hollow or sinus, and 
sends processes on the entering vessels: at the same spot it 
is continuous with the fibrous coat of the excretory duct. 
Renal The interior of the kidney appears on a section to consist 
sub- . ° . 
stance | of two different materials, viz. of an external granular or 
fnto cor. cortical part; and of internal, darker coloured, pyramidal 
ticalfand 
pyrami- masses, that converge towards the centre, and are connected 
‘al. with the divisions of the excretory duct. But it will subse- 
quently appear that each of these parts is constructed of the 
same elements somewhat differently arranged. 
Extent The cortical substance, or the external part, forms about 
hoger three-fourths of the kidney; it covers the pyramidal 
” masses with a layer about two lines in thickness, and sends 
prolongations between the same nearly to their extremities. 
colour; Its colour is of a light red, unless the kidney is blanched, 
consist- and its consistence is so slight that the mass gives way 
ence; s ‘ F 
ela beneath the finger. This layer is formed of a congeries of 
sition. f ee 
minute convoluted uriniferal tubes, surrounded by vascular 
plexuses ; and in a well-injected specimen red points (Mal- 
pighian bodies) are seen scattered here and there through its 
texture. 


Erase The pyramidal masses (pyramids of Malpighi, medullary 


mids, 
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substance, ) are twelve or eighteen in number, and con- number, 
verge to the sinus of the kidney. Each mass is conical in form, 
form, with its base turned towards the circumference of the 242. 
organ, and surrounded by the cortical substance; and with its 

apex, which is free from cortical covering, directed to the 
hollow at the inner part of the kidney. At this last spot it enain 
ends in a smooth, rounded part, named mamilla or papilla, *” ae 
which is surrounded by one of the divisions (calyx) of the 
excretory tube. Occasionally two of the masses are united 

in one papillary termination. This part of the kidney is Physical 
denser than the cortex, its colour is darker, and its cut sur- ters; 
face has a grooved appearance. The conically-shaped mass composi. 
is constructed of a bundle of the uriniferal tubes, which have “at 
become straight, and are converging to their termination on 

the papilla. If the mass is compressed, urine will exude 


from the tubes through apertures in the apex. 


In the human fceetus, and in some animals, the kidney is divided Rudi- 
into separate lobes, to which a pyramidal mass, with its cortical pe 9 


envelope, corresponds in the adult. With the growth of the human {07 
kidney the original divisions disappear, and the cortical covering ‘idney- 
of contiguous lobes is blended to produce the interlobular cortical 
part. In the fully developed kidney the uriniferous tubes and the 
vessels of each pyramid and its envelope are distinct as in the 


organ in its lobular condition. 


To obtain a knowledge of the anatomy of the secreting thes 
tubes, and to make out the disposition of the blood-vessels, to be 
the dissector will require a microscope and good fine injec- Ten 
tions of the part. 

The uriniferous tubes (tubuli uriniferi) are the ramified Urini- 
terminations of the excretory duct, which pour out the urine. tubes ; 
In the cortex of the kidney, where the tubes present closed Charac- 
extremities, they are innumerable, are very convoluted, and cores 
of different sizes (tubes of Ferrein), though they average "3 _ 
about ;45th of an inch. In this part they are closely sur- let, 
rounded by a plexus of blood-vessels, and are usually distinct Founted 
one from another. A certain number of the tubes converge ‘¢!s; 
towards each pyramid (which they form), and having become ._ au 
straight, are directed downwards to the apex of that body, ie ee 
where they open by somewhat dilated orifices. In the pyra- fewer in 


KK 4 
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number mid the tubes lie close together, and have but few vessels 
cls. between them; they further diminish in number, from base 


have to apex, by repeated unions, and are enveloped by the 


open 


mouths parenchymatous structure of the kidney. On a section of 
inferior- 


ly. one of the pyramids, near the lower end, Krause estimated 
the number of tubes at a hundred in a square line. 
Siroe. The tubes consist of a thin basement membrane, lined by 


ture of an epithelium of the spheroidal form, which forms three- 


ee fourths of the thickness of the wall, except in the pyramid, 
base. Where it is thinner, and the cells smaller and flatter. At its 
ment free extremity each tube presents a dilated or saccular part, 
pre. Which contains a small vascular Malpighian body, and it is 
thelium. there perforated by the two vessels connected with that body.* 

Into this little sac the epithelial lining does not extend, for it 


ceases at the neck, becoming very delicate and translucent. 


Nature Intermediate substance of the kidney. — Between the uriniferal 
paaatity tubes there is a small quantity of a parenchymatous material 
uncer- whose nature has not been agreed on. By some it is described as 


tain. 
cellular, by others as fibrous. 


Blood BLoop-vEssELs. —The artery and vein that are distributed 
1s : : : : 

vess'S to the kidney are very large in proportion to the size of the 

large, 5 

aue® _ organ they nourish. Moreover, some small arterial branches 


reo ecu. HAVE a pecular disposition in the Malpighian bodies before 


liar. they become capillary, and end in the veins. 


Branch.  Leenal artery. — As the artery enters the kidney it divides into 
inp four or five branches, which are invested by sheaths of the fibrous 
capsule, and are transmitted to the cortical substance between the 
a pyramidal masses. Some of the offsets of a chief branch enter 
exterior, the pyramidal mass, and ramify on the tubes, forming anastomotic 
supply loops parallel with those tubes, whilst the continuation of the 
tubules, trunk is distributed in the cortex around the pyramid. The ter- 
ante minal twigs of the artery end either in the Malpighian bodies or 
in a vascular plexus around the uriniferal tubes. 
theseare The Malpighian corpuscles (glomeruli of Ruysch) are small, 


in th . . x 
tubules, rounded or oblong, vascular bodies, that are contained in the 


ee oe 


* See a Paper in the Philosophical Transactions for 1842, Part. L, 
On the Structure and Use of the Malpighian Bodies of the Kidney, by 
W. Bowman, F.R.S. 
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dilated extremities of the uriniferal tubes. Each little vascular Size ; 
tuft has commonly a diameter of 4,th of an inch, and is formed €97P0s* 
by the capillary ramifications of two small vessels that perforate Vessels. 
the end of the containing tube. One vessel (afferent) is a small 

twig of the renal artery, which forms the exterior of the tuft by 

its branchings; the other (efferent) begins in the centre of the 

tuft, and issuing from the tube ends in the plexus on a neigh- 
bouring uriniferal tube. This capillary body is free in the cavity 

of the tube that secretes the urine, but it is covered by some 
nucleated scales. 

Renal vein, — This vein begins in the capillary plexuses on the Veins 
convoluted urine tubes, and its larger branches are directed to the sta 
centre of the kidney, where they communicate around the pyra- pate" 
midal masses. From this spot the divisions of the vein accom- 
pany those of the artery, and are united finally into one trunk that i unc 
opens into the vena cava. Some of the small roots of the vein cava. 
may be seen to form an arborescent appearance on the surface of 
the kidney. 


The URETER is the tube by which the fluid secreted in the pia 
kidney is conveyed to the bladder. Its anatomy must be 
studied when the body is in a suitable position. Between length. 
its origin and termination this duct measures from sixteen to 
eighteen inches in length. Its size corresponds commonly to size 
that of a large quill, but near the kidney it is dilated into a "Aare 
funnel-shaped part, named pelvis, and near the bladder it is 
again somewhat dilated, though its aperture of termination is 
the narrowest part of the tube. 

In its course from one viscus to another, the ureter is close Course 
beneath the peritoneum, and is directed obliquely downwards 
and inwards along the posterior wall of the abdomen as far 
as the pelvis, where it becomes almost horizontal in direction 
in the posterior false ligament of the bladder. At first the of ohio 
ureter is placed over the psoas muscle, inclining on the right 
side towards the inferior vena cava, and then on the common 
or on the external iliac artery*, being situate between the 
vessel and the sigmoid flexure on the left side, and between 


* In a dozen uninjected bodies that were examined for me by S. F. 
Statham, Esq., the ureter was found as frequently over the one as the 
other of the two vessels mentioned. 
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it and the end of the ileum on the right side; and, lastly, in 
the posterior ligament of the bladder it will be subsequently 
seen to lie below the level of the obliterated hypogastric 
artery. About the middle of the psoas this excretory tube 
Some. 18 crossed by the spermatic vessels. Sometimes the ureter is 
times, found divided into two for a certain distance. 
Ureter art in the kidney.— When the ureter is traced upwards 
calices, into the kidney, it is found to begin by a set of cup-shaped 
tubes, named calices, which vary in number from seven to 
which thirteen. Each cup-shaped part embraces the rounded end 
embrace ° : . 
pyra- Of a pyramidal mass, and receives the urine that flows 
Bot through the apertures in that projection. The several calices 
are united together to form two or three larger tubes; and 
these are finally blended in the excretory duct or the ureter, 
andis’ which is dilated into a pouch, pelvis, in the hilum of the 
i sag kidney. Sometimes a calix surrounds two or three papille. 
Two _ Structure.— On cutting open the ureter, both longitudinally and 
coats in . : : 
ureter, across, its walls will be found to consist of an external or fibrous 
ale and an internal or mucous coat. The fibrous covering forms a 
cular; dense bluish-white layer, which is composed of bundles of areolar 
mucous. tissue, and of unstriped muscular fibres. The mucous coat is 
thrown into longitudinal folds during the contracted state of the 
Theca- ureter, and is lined by an epithelium of the spheroidal form. The 
lices also Cotices resemble the rest of the duct in having a fibrous and a 
coats. mucous coat. Around the pyramid the fibrous tissue is continuous 
with that of the enveloping tunic of the kidney where this projects 
inwards; and at the apex of that body, the mucous lining is pro- 
longed into the uriniferal tubes through the small openings of the 


papilla. 


THE SUPRA-RENAL CAPSULE. 


Useun.  Lhis small body, whose use is unknown, has received its 
known. name from its position in the abdomen. Its vessels are 
No duct. huMerous, but it is not provided with any excretory duct. 
Situa- In form, the supra-renal capsule resembles a cocked hat, 
’ and it is situate, one on each side, on the front of the upper 
colour, extremity of the kidney. It is of a yellowish colour, and 
without care it may be removed with the surrounding fat, 


= 
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which it resembles. The upper part is convex, but the base form, 
or lower-part is hollowed where it touches the kidney. Its size ana 
size in the adult is about one inch and a half in depth, and ae ae 
one inch and a quarter in width, and its weight is about one 
drachm and a half; but the left is commonly larger than the 

right capsule. 

Some cellular tissue attaches the supra-renal body to the Connecs 
kidney, and large vessels and nerves retain it in situation. we 
The connections with the surrounding parts are the same as 
those of the upper end of the kidney. Thus this body rests 
on the diaphragm on both sides, whilst above the right one is 
the liver, and above the left the spleen. On the inner side 
of the right capsule is the vena cava, with part of the solar 
plexus, and internal to the left is the aorta, with the same 
plexus of nerves. 

Structure.—By means of a perpendicular section, the A car-_ 
supra-renal body will be seen to be formed of a firm external rounds 
or cortical part, and of an internal soft and dark material. 

The whole is surrounded by a thin fibrous capsule, that 
sends processes into the interior and along the blood-vessels. two dif- 


ferent 


With the aid of a microscope, the nature of the two mate- stenies 
rials above noticed will be found to be as below : — viz_— 
The cortical part is yellow in colour and striated, and its a corti- 
ultimate structure consists, according to Mr. Simon, of very which 
small separate closed tubes, about 74,th of an inch in dia- ottue 
meter, which are arranged vertically, in masses, around the 
central part, and surrounded by blood-vessels. In these 
fine microscopic tubes there are contained bodies like nuclei, 
together with nucleated granular cells, granules, and particles 
of oil. 
The central soft part is of a black or dark brown hue, and and a | 
is formed chiefly of a plexus of minute veins. In the inte- TAA 


rior of the mass there is sometimes a venous space. 


Blood-vessels. —Numerous branches of arteries are furnished to Arteries. 
the supra-renal body from the diaphragmatic and renal arteries, 
and from the aorta. In the interior of this body the arteries end 
in capillary plexuses that surround the small tubes above described. 
The veins originate in the plexuses on the tubes, and the several veins. 
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branches are collected into a trunk that opens on the right side 
into the vena cava, and on the left, into the renal vein. 


THE TESTES. 


Situa- The testes are two glandular organs for the secretion of 
the sero- the semen, and are lodged in the scrotum. Each is sus- 
tum and 
envelop- pended by the spermatic cord, and its coverings (p. 431), 
ed by a 
serous the left being usually lower than the right, and each is pro- 
Sa 

"vided with an excretory duct named vas deferens. A serous 


sac partly surrounds each organ. 


To see Dissection. — For the purpose of examining the serous covering 
serous of the testicle (tunica vaginalis), make an aperture into it and in- 
“ee flate it. ~Then clean the surface both of the sac and of the spermatic 

cord, and follow the vessels of the latter to their entrance into the 


testicle. 


og The tunica vaginalis is a serous bag, which is continuous 
with the peritoneal lining of the abdomen in the fetus, but 
becomes a distinct sac in the adult, in consequence of the 

partly obliteration of the tube connecting the two. It invests the 

paoeee- testicle after the manner of other serous membranes on their 
respective viscera; for the testicle is placed behind it, so as 
to be partly enveloped by it, and yet not in the enclosed 

and lines cavity. The sac, however, is larger than is necessary for 

” covering the testicle, and projects some distance above that 

viscus. Like other serous membranes, it has an external 
rough, and an internal secerning smooth surface; and like 
them it has a visceral and a parietal part. To examine its 
disposition the sac should be opened. 

its vis) The visceral layer (tunica vagin. testis) covers the testicle, except 

eae posteriorly, where the vessels enter or leave it, and is inseparably 
united with the special fibrous coat of that viscus. On the outer 
side it extends farther back than on the inner, and it passes be- 
tween the testis and the arched body (epididymis) that lies on this 
aspect of the organ. 

andpa- Lhe parietal part of the sac (tunic. vag. scroti) is more extensive 

rietal. than the piece covering the testicle, and lines the immediately 

contiguous layer of the scrotum. 


ae 
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Form and position of the testis——The testicle is oval in “teh 
shape, smooth on the surface, and flattened on the sides. It v2! 
is suspended obliquely, so that the upper part is directed oblique 
forwards and somewhat outwards, and the lower end projects 
backwards and rather inwards. The anterior margin is Margins. 
convex, and the posterior, which is flatter, is pierced by the 
spermatic vessels and nerves. Stretching like an arch along ! Bodies 
the outer part of the testis is the epididymis, or the convo- testicle 
luted part of the excretory duct of the organ; and attached 
to the upper part of the testis or of the epididymis is a small 
body, two or three lines in length, whose use is unknown. 

Size and weight.—In length the testis is an inch and a pimen. 
half or two inches; but it measures from before back- *™S 
wards rather more than an inch, and from side to side 
rather less than an inch. Its weight is nearly an ounce, ana 
and the left is frequently larger than the other. ett 

STRUCTURE.—The substance of the testicle is composed of A dense 
minute secerning tubes, that end in one excretory or efferent contains 
duct, named vas deferens. Around the tubes the blood-vessels secret. 
are disposed in plexuses. Surrounding and supporting the tubes, 
delicate seminiferal tubes is the dense covering of the tunica 
albuginea. 

Dissection. — For the purpose of examining the investing fibrous pow to 
coat, place the testis on its outer side, viz. that on which the 8? the 


struc- 
epididymis lies, and fix it in that position with pins. Then cut ture of 


through the fibrous coat along the anterior part of the testis, and tien 
raise it as far backwards as to the entrance of the blood-vessels. 
In this proceeding a number of fine bands will be seen traversing 
the substance of the testicle, and a short septal piece (mediasti- 
num) will be observed at the back of the viscus, where the vessels 
enter. It will afterwards be necessary to remove part of the 
testicular mass of tubes to bring into view the mediastinum, and 


to trace back some of the finer septa to it. 


The tunica albuginea, or the strong fibrous coat of the sa 
testicle, is of a bluish-white colour, and resembles in appear- oharac- 
ance and structure the sclerotic coat of the eye-ball. This ‘**? 
membrane supports the soft glandular part of the testicle, use. 
and maintains the shape of the organ by reason of its dense 


and unyielding nature. Besides determining the general 


510 
* 


Sends 
inwards 
pro- 
cesses, 


which 
are me- 
diasti- 
num 


and finer 
septa. 


A vas- 
cular 
layer 
lines it 
(tunica 
vascu- 
losa). 


Seminal 
tubes ; 


appear- 
ance an 


length ; 


commu- 
nica- 
tions ; 


DISSECTION OF THE ABDOMEN. 


form, it sends inwards processes to support and separate the 
seminal tubes; and one of these, which is larger than the 
rest, is placed at the back of the testicle, along with the 
vessels, and is named mediastinum. These several offsets of 
the membrane are seen in the dissection that has been made. 

The mediastinum testis (corpus Highmorianum) is the. 
thick process at the back of the gland, which projects inwards 
with the blood-vessels for the distance of a few lines. It 
extends from the upper nearly to the lower part of the testis, 
and is larger and deeper above than below. To its front 
and sides are connected the finer septal processes ; and in 
its interior (for it is said to be formed of two lateral pieces 
united at an acute angle in front) are contained the blood- 
vessels, and a network of seminal ducts forming the rete 
testis. Of the finer processes of the tunica albuginea, there 
are two kinds: one set are round, cord-like, but of different 
lengths, which are fixed posteriorly to the mediastinum, and 
serve to maintain the shape of the testis; the other set form 
delicate membranous septa, which divide the seminal tubes 
into lobes, and are continued, like the others, to join the me- 
diastinum. 

Within the tunica albuginea is a thin vascular layer, the 
tunica vasculosa of Sir A. Cooper, which lines the fibrous 
coat, and covers the different septa in the interior of the 
gland. It is formed of the ramifications of the blood-vessels 
united by areolar tissue, like the pia mater of the brain, and 
in it the vessels are subdivided before they are distributed 
on the secerning tubes. 

Seminal tubes (tubuli seminiferi ).— These secerning tubes 
are the minute branched extremities of the duct or vas defe- 
rens. They are very wavy, and are but slightly held together 
by fine cellular tissue and surrounding blood-vessels, so that 
they may be readily drawn out of the testis for some distance. 
Their length is said by Monro to be sixteen feet, but by 
Lauth to be only two feet and a quarter. The size and the 
characters of the minute tubules can be learned only with 
the aid of the microscope. Towards the circumference of 
the testis, the tubes have for the most part closed extremi- 
ties, but some communicate, forming loops or arches, and 
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some are further united deeper in the gland. The diameter size; 
of the tubules varies from 5i;th to 15th of an inch. The struc. 
wall of the tubuli, though thin, has considerable strength: an 
lining the interior is a nucleated granular epithelium, and on 

the exterior is a plexus of blood-vessels. 

I’rom the disposition and appearance of the seminal tubes, Tubes 
the several parts of the testis take their name. Thus, where thelr 
they are collected into separate masses, they form the lobes ey - 
of the testis; as they enter the mediastinum testis they are 
_ named vasa recta; where they communicate in the medias- 
tinum they produce the rete testis; and, lastly, as they leave 
the upper part of the gland, and become convoluted, they 
are called coni vasculosi. 

The lobes of the testis are formed, as above explained, by Pak peod 
bundles of the seminiferal tubes, and are situate in the inter- lobes, 
vals between the processes sent inwards from the tunica 
albugineae The number of these is differently stated : ac- number; 
cording to one authority (Berres) they are 250; but according 
to another (Krause), 400 or more. They are conical in form, form. 
with the base of each turned to the circumference, and the 
apex to the mediastinum testis. Each is made up of one, Tubes in 
two, or more tortuous seminal tubules; and the tubes of one pe 8 
lobe are sometimes united with those of the neighbouring mt 
lobes. Towards the apex of each lobe the tubules become 
less bent, but they are united together; and the tubuli of the 
several lobes are further joined at the same spot into larger 
canals that form the tubuli recti. 

Tubuli recti, rete testis, and vasa efferentia.—The seminal They 
tubes that issue from the several lobes become larger in size pasha 
and straighter in direction, and are named tubuli recti or vasa ee 
recta. They are about twenty in number, and pierce the 
fibrous mediastinum, entering into its interior. In the sub- 
stance of the mediastinum the tubes lose their former name, 
and are directed to the upper end of the testis. They are after- 


: : : ° wards 
situate in the anterior part of that fibrous process, in front join to- 


of the blood-vessels, and freely communicate, so as to form rete" 
a network, called rete testis. About twelve or twenty seminal iad 
tubes issue from the top of the rete testis, and leave the upper 


part of the testicle as the vasa efferentia. ‘These are larger 
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and then than the tubes of which they are the continuation, and end 
eavethe , ° 

gland in the common excretory duct. Though straight at first, 
vasa 

efferen- they soon become convoluted; whence the name cont vascu- 


“~:~ Tosi that has been given to them. When they are unravelled, 
they are found to be from six to eight inches long, and to 
join the excretory duct at intervals of about three inches. 

Exere. The EXORETORY DUCT of the’ testis receives the vasa effe- 


t 
duc rentia from the upper part of the gland, and extends thence 


to the urethra. Its first part, which is in contact with the 
testis, is very flexuous, and forms the epididymis; but the 
remainder is straight, and is named vas deferens. 

is bent The epididymis extends, in the form of an arch, along the 


th ; 
testicle outer side of the testis, from the upper to the lower end, and 


forming . . , ° : , 

Sate receives its name from its situation. Opposite the upper 
part of the testicle it presents an enlarged portion or head 
(globus major), and at the lower part of that organ it becomes 
more pointed or tail-like (globus minor), before ending in the 

now vas deferens. The intervening narrow part of the epididy- 

named 1:5 is called the body. Its head is attached to the testis by 
the vasa efferentia that open into it; and its tail or lower 
part is fixed to the tunica albuginea by some fibrous tissue, 

tg and by the reflection of the tunica vaginalis. After the 

tube; removal of the serous membrane and fibrous tissue, the epi- 
didymis will be seen to be formed of a single tube, bent into 
a zigzag form, whose bends are united by fibrous tissue into 

length one mass. This tube, when unravelled, measures twenty 
feet in length. The diameter of its canal is about 7‘yth of 
an inch; but there is a slight diminution in size towards the 
globus minor. 

where The vas deferens begins opposite the lower end of the 

straight testis, at the termination of the globus minor of the epidi- 

vas de- dymis. At first this part of the excretory duct is slightly 

* wavy, but afterwards it becomes a firm round tube. In its 

course to the urethra it ascends on the inner side of the 

this testicle to reach the blood-vessels, with which it enters the 
opens - P : 

wothe internal abdominal ring; and it is then directed along the 

urethra; . 
side of the bladder, and through the prostate, to open on the 

length inner surface of the latter (see Pervic Viscura). The 


mista length of this part of the excretory duct is about two feet, 
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and the width of its canal about ,th of an inch. Near its 
termination the vas deferens becomes enlarged and tortuous; 
but this condition will be referred to with the viscera of the 
pelvis. 


Connected with the vas deferens, in the angle of union between Vas 
it and the epididymis, is sometimes found a small narrow cecal poole 
tube, the vas aberrans of Haller. This body is convoluted, and eres 


projects upwards about two or three inches amongst the vessels of a 
the testicle. Like the epididymis, it is much longer when it is ‘i2¢- 
unravelled, measuring fourteen inches sometimes in this condition, 

but it may not exceed an inch and a half in length. Its capacity 

is greatestat the end. Its use is unknown. The vas aberrans may 


be found divided or doubled. 


Structure.—The excretory duct of the testis is formed by Two 
a thick, special, elastic coat, which is covered externally by form the 
cellular tissue, and lined internally by epithelium. To the oe 
feel the duct is firm and wiry, like whip-cord, and on a sec- 
tion its wall is dense and of a yellow colour, but it is thinnest 
at the head of the epididymis. The special coat is composed 4g gprous 
of longitudinal and circular pale fibres (? muscular), the 
former being in greatest abundance. The mucous membrane 
is marked by longitudinal ridges in the straight part of the 
canal, and by irregular ones in the sacculated part. A 
columnar epithelium covers the inner surface. 

The canal of the vas deferens is larger than that of the me 
epididymis, as before stated. ‘The vas aberrans resembles like the 
the vas deferens in structure. 


anda 
mucous. 


Blood-vessels of the testicle.—'The branches of the spermatic Artery. 
artery pierce the back of the testis, and enter the posterior part of 
the mediastinum behind the rete testis. Leaving the mediastinum 
the vessels are finely divided to form the vascular membrane that 
lines the interior of the tunica albuginea. After being thus 
divided, offsets are continued on the fine septa between the lobes 
to the seminal tubules, on which they are distributed. ‘The sper- veins. 
matic veins begin in the plexuses around the seminal tubes, and . ° 
issue from the gland at the posterior part; they then ascend along: 
_ the cord, forming a plexus, and end in one trunk which joins the 
vena cava on the right side and the renal vein on the left (p. 520.). 
The lymphatics ascend on the blood vessels, and join the lumbar Lymph- 
glands. The nerves are derived from the sympathetic. ee Be ; 
LL : 
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Vessels A special blood-vessel (artery of the vas deferens) is furnished. 
of the ‘ 
duct. to the excretory duct from the upper vesical artery ; and some 


veins from the epididymis enter the spermatic veins. 


SECTION V. 


AORTA AND VENA CAVA, AND THE DEEP MUSCLES. 


Dissect Arter the body is replaced in its former position (on the 

vessels. back) the student should prepare for examination the large. 

muscles. vessels and their branches, with the remaining muscles of the 
abdomen. 


Tosee Dissection. —The peritoneum is to be removed from the surface. 
nee of the diaphragm, especially from the central tendinous part, and 
from the fleshy processes or pillars which are fixed to the lumbar 
vertebre. On the right side the dissector should define two apo- 
neurotic bands (arches), which give attachment to the muscular 
fibres — one curves over the psoas muscle, and the other extends 
from the transverse process of the first lumbar vertebra to the 
last rib. 
feet Take from the surface of the aorta and vena cava some cellular 
cava,and membrane with the sympathetic nerve and the lymphatic glands, 
es. and clean their branches to the diaphragm, to the kidney and 
supra-renal body, to the testicle, and to the lumbar vertebree and 
the spinal cord. In like manner expose the large iliac divisions of 
the aorta and cava, as far as Poupart’s ligament. The ureter and 
the spermatic vessels are to be cleaned as they cross the iliac 
artery; and on this artery, branches of a small nerve (genito-crural), 
are to be sought near the thigh. 
Psoas. On the right side clean the surface of the psoas muscle along the 
side of the spine ; but on the left side show the fascia covering the 
Nerves muscle, and clear away the fat from about the kidney. On the 
Sora surface of the muscle, and in the fat external to it, will be found 
plexus- the branches of the lumbar plexus. On the anterior aspect is the 
. genito-crural nerve. Issuing at the outer border are four nerves: 
—the ilio-hypogastric and ilio-inguinal near the top, the external 
cutaneous about the centre, and the large anterior crural at the 
lower part. Along the inner border of the muscle is the gangliated 
cord of the sympathetic, with a chain of lumbar lymphatic glands ; 
and somewhat below the pelvic part of the muscle is the obturator 
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nerve. External to the psoas is the quadratus lumborum muscle, Quadra- 
and crossing it near the last rib is the last dorsal nerve, with an {{3"™ 
artery. In the hollow of the os ilii is the iliacus muscle, which, piacus 

with the preceding, may be cleaned on the right side, whilst the ™¥S“! 


fascia that covers them may be observed on the opposite side. 


The ABDOMINAL AORTA extends from opposite the last Extent 
dorsal vertebra to the left side of the body of the fourth aorta. 
lumbar vertebra, where it divides into the common iliac 
arteries. Its commencement is between the fleshy pillars of 
the diaphragm, and its termination is nearly on a level with 
the highest part of the crest of the ium. The connections Connec- 
of the vessel with surrounding parts have been before cae 
referred to (p. 464.), and its branches now remain to be 
examined. 


The branches of the aorta are numerous, and arise in the follow- Place of 
ing order :— First, are the diaphragmatic arteries, two in number, ner s 
which, if they arise separately, leave the sides of the aorta imme- rnch- 
_ diately it appears in the abdomen. Close to the tendinous ring of 
the diaphragm the single trunk of the celiac axis arises from the 
front of the aorta; and about a quarter of an inch lower down, also 
on its front, is the trunk of the superior mesenteric artery. Half 
an inch lower the renal arteries, right and left, take origin from 
the sides of the aorta. From the fore part of the trunk, close 
above each renal, is the small capsular branch, and below it is the 
spermatic artery. From the front of the aorta, one to two inches 
above the bifurcation, springs the superior mesenteric artery ; and 
from the angle of division the small middle sacral artery runs 
downwards. Four or five small lumbar arteries on each side come 
from the posterior part of the aorta, opposite the bodies of the 
vertebree. 


The branches may be further classified into two sets, — their 
those that supply the viscera of the abdomen (visceral), and cation. 
those that are furnished to the abdominal walls (parietal). 

A. The visceral branches are coeliac axis, superior and Visceral 
inferior mesenteric, renal, capsular, and spermatic. Of this es. 
set all, except the three last, viz. the renal, capsular, and 
spermatic, have been examined (p. 458—470. ). 

The renal arteries leave the aorta nearly at a right angle, Renal 
and are directed outwards, one on each side. Near the mL 
kidney each divides into four or five branches, which enter 

Lu 2 
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isbe- its substance between the vein and the ureter. Each lies 

neath its ; 4 ° . 

vein; beneath its companion vein, being surrounded by a plexus 

gives of nerves, and supplies small twigs to the supra-renal capsule 
(inferior capsular), to the ureter, and to the cellular mem- 
brane about the kidney. 

piffer- The arteries of opposite sides have some differences. The 

ence be- _ " aie 

tween left is the shortest, owing to the position of the aorta. The 

right. right crosses the spine, passing beneath the vena cava, and is 
placed beneath its companion vein. Varieties, both in the 
number and place of origin of this artery, are frequent. 

ae The capsular artery (middle) is a small branch that runs 
almost transversely outwards to the supra-renal body, to 
which it is distributed. This artery anastomoses with the 
other branches supplied to the supra-renal body by the renal 
and phrenic arteries. It is of large size in the fetus. 

Sperm- The spermatic artery is destined for the testicle, and is 

artery is remarkable in being small in size in proportion to its length, 

able. in leaving the cavity of the abdomen, and in having the part 
in the abdomen straight, but that in the cord tortuous. 

pecee Prom its origin below the renal, the vessel passes downwards 

testicle. along the posterior wall of the abdomen, beneath the peri- 
toneum, to the internal abdominal ring, where it enters the 
spermatic cord, as before described (p. 432.). In the course 
specified, the vessel passes along the front of the psoas, 
crossing over the ureter and the external or the common 
iliac artery, and as it leaves the abdomen it turns round the 
epigastric artery, but is separated from it by the vas 
deferens. On the right side the artery crosses the vena 
cava. It is accompanied by the spermatic vein, and by the 
spermatic plexus of nerves. 

In the In the female the corresponding artery (ovarian) descends 


female. , r 
into the pelvis to the ovary and uterus. 


Condi Tn the fetus, before the testicle leaves the abdomen, the spermatic. 
1 ota ° ° . 
fetus., artery is very short, but the vessel is elongated in proportion as 


the part supplied is removed from its former site. 


Brescia lee parietal branches of the aorta are the phrenic, 


es to ¢ lumbar, and middle sacral arteries. 


bik The diaphragmatic or inferior phrenic arteries are directed 
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upwards and outwards along the under surface of the dia- miaate 
phragm, near the posterior part, and end in branches to that P"*™" 
muscle, as well as in branches to anastomose with the sur- 
rounding arteries. The left artery passes behind the ceso- course of 
phageal opening, and the right behind the vena cava. Each 
ends in two branches : — one (internal) passes onwards to- a 
wards the fore part of the diaphragm, and anastomoses with bution. 
its fellow of the opposite side, and with the branch to the 
diaphragm (musculo-phrenic), from the internal mammary ; 

the other (external) is larger, and is directed outwards to 

the side of the muscle, where it meets with the intercostal — 
arteries. 

Small branches are supplied by the external division of this Small 
artery to the supra-renal body (superior capsular); and some pmete 
twigs are given by the left artery to the esophagus, and by the 
right to the vena cava. 


The other parietal branches, viz. lumbar and middle sacral, 
are not dissected in this stage. ‘The former will be seen 
after the lumbar plexus (p. 531.), and the latter in the pelvis. 

The COMMON ILIAC ARTERY is directed outwards from the = 
bifurcation of the aorta to the base of the sacrum, and divides mina.” 
into two large trunks: —one is for the supply of the lower 
limb (external iliac), and another for the pelvis (internal 
iliac). Placed obliquely on the vertebral column, the vessel Connec- 
measures about two inches in length, and is covered by the rere 
peritoneum, also by branches of the sympathetic nerve, and 
sometimes by the ureter. To the outer side, near its termi- Branch. 
nation, is the psoas muscle. It is accompanied by a vein of a 
the same name. Usually it does not furnish any branch, 
but it may give origin to the ilio-lumbar, or one renal 
artery. ‘ 

On opposite sides the vessels have some differences. ‘The Differ 
artery of the right side is rather the longest, in consequence tween 
of the position of the aorta on the left side of the spine. Its ies 
companion vein is at first beneath, but afterwards external 
to it, and this artery is also in front of the left common iliac 
vein. On the left side the artery is crossed by the continu- 74" 
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ation of the inferior mesenteric artery, and the corresponding 
vein is situate below it. 


Placeof  Peculiarities. —'The place of origin changes with that of the bifur- 
ort cation of the aorta, and the length varies from less than half an inch (in 


length one case) to four inches and a half (Quain). Generally the left artery 


change. _— : 

divides lower than the right. 
This : . 
artaey The EXTERNAL ILIAC ARTERY is that part of the leading 


eee ga vessel of the lower limb which is contained in the cavity of 


ae the abdomen. Its extent is from the bifurcation of the 
anddi- common iliac to the lower border of Poupart’s ligament 
rection: “(where it becomes femoral); and its direction would be indi- 
cated on the surface of the abdomen by a line from. the left 

of the umbilicus to the middle of the space between the 
pamice| symphysis pubis and the crest of the ilium. The vessel lies 
oie above the brim of the pelvis, in its course to Poupart’s liga- 
bround, ment, and is covered closely by the peritoneum in all its 
extent. Near its origin it is crossed sometimes by the 
ureter, and near Poupart’s ligament the thick layer of sub- 
peritoneal fat conceals the artery, and the spermatic vessels 

and part of the genito-crural nerve here lie on it for a short 
distance ; but before the artery leaves the abdomen, the cir- 
cumflex iliac vein crosses it, and the vas deferens bends down 

along its inner side. To the outer side of the vessel is the 

psoas muscle, except at Poupart’s ligament, where the artery 

lies on the psoas. A chain of lymphatic glands is placed 

and with along the inner side of the vessel. The position of the ex- 
vein. ternal iliac vein is not the same on both sides. On the left 
side the vein is internal to the artery all the way; whilst on 

' the right side the vein has the same position on the pubes, 


but it afterwards passes beneath the arterial trunk. 


Two Two large branches, epigastric and circumflex iliac, arise 
branch fom the artery near its end, and are distributed to the wall 


of the abdomen (p. 434.). Some small unnamed twigs are 
also given by it to the psoas muscle and to the lymphatic 
glands. 


Occa- Peculiarities. —Though the trunk of the vessel is commonly free 
ae anstics from any large artery till near Poupart’s ligament, it may be occupied 
from it. about the middle by the origin of the obturator artery, or further on by 


the internal circumflex artery of the thigh. 


———— 
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Veins. — The veins of the abdomen correspond so closely veins of 
to the arteries, both in the number, extent, and connections cone oe 
of the trunks, that it will be unnecessary to go into the same vena” : 
detail as in the description of the arteries. Further, as the?” 
veins increase in size, from the circumference towards the 
centre of the body, those most distant from the heart will be 
first described. 

The external iliac is the continuation of the femoral vein Anato- 
into the abdomen beneath Poupart’s ligament. It has the peice 
same extent as the artery of the same name, and ends by es 
uniting with the vein from the pelvis (internal iliac) to form 
the common iliac vein. On the pubes the vein is on the Pia. 
same level as the artery, and lies on the bone between the tery. 
psoas and pectineus muscles; but this position is not retained 
throughout, for though the left vein remains internal to, the 
right slips beneath its artery. 

The veins that open into it are the epigastric and circumflex Branch- 
iliac (p. 434.). 

The common iliac vein ascends by the side of its com- Com- 
panion artery, the right almost vertically, and the left Hae 
obliquely, to the right side of the body of the fifth lumbar form 
vertebra (its upper part), where the two are blended in one re 
trunk—the vena cava. The right vein is the shortest, and pifter- 
is at first behind, but afterwards outside the artery of the tength 
same side. The left is altogether below the artery of that hecions. 
side, and moreover crosses beneath the right common iliac 
artery. 

Each receives the ilio-lumbar, and sometimes the lateral Veins to 
sacral vein; and the middle sacral vein also ends in the com- 
mon iliac of the left side. 


Instead of the common iliac veins uniting at the spot men- place 
tioned, they may be continued upwards, one on each side of the jrrs.., 
aorta, as high as the kidney, before the left crosses that vessel to ee 
join the right, and give origin to the vena cava. In these cases the 
vein on the left side receives one renal vein, and the two common 
iliacs are connected by a small intervening branch at the spot 


where they are commonly united. 


The VENA CAVA INFERIOR collects and conveys to the Lower 
heart the blood of the lower half of the body. Taking ty'side 
LL 4 
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of the origin, as before said, on the right side of the fifth lumbar 
"vertebra, rather below the bifurcation of the aorta, this large 
vein ascends on the right side of the vertebral column, and 
Pavey | reaches the heart by perforating the diaphragm. Its con- : 
nections. nections with the surrounding parts have been already de- 
scribed (p. 465.). 
Branch- In this course the cava receives parietal branches from the 
abdo- ° wall of the abdomen and the diaphragm, and visceral branches 
mo from the testicle, the kidney, the supra-renal body, and the 
except liver. The veins belonging to the digestive apparatus, viz. 
J dan to the intestinal canal, the spleen, and the pancreas, are 
‘8: united to form the vena porte (p. 470.) ; but the blood cir- 
culating in these veins reaches finally the cava through the 
indirect channel of the veins of the liver. 

Ramber «(he lumbar veins enter the posterior part of the vena cava, 
after. and correspond in number and course to the arteries of the 
same name: they will be dissected with those arteries. 

Sperm- The spermatic vein enters the abdomen by the internal 

abdominal ring, after forming the spermatic plexus in the 
cord (p. 482.). At first the vein consists of two branches 
in the abdomen, which lie on the sides of the spermatic 
ends dif- artery ; but these soon merge into one trunk, which ends on 


ferent] 
on left the left side in the renal vein, opening into it at right angles ; 


sides and on the right side in the inferior cava, which it pierces 

obliquely below the renal vein. As the vein ascends to its 
destination, it receives one or more branches from the wall 
of the abdomen, and from the fat about the kidney. 

Vein in In the female this vein (ovarian) has the same ending as 

female. in the male, and it forms a plexus in the broad ligament of 


the uterus. 
eal The renal or emulgent vein is of large size, and joins the 
position Vena cava ata right angle. It commences, by many branches, 
tery, in the kidney; and the trunk resulting from their union is 
aifer- superficial to the renal artery. The right is the shortest, 
two °" and joins the cava higher up than the other. The left vein _ 
sides. crosses the aorta close to the origin of the superior mesen- 

teric artery. : 
Branch. bach vein receives branches from the supra-renal capsule, 


i and the left is joined by the spermatic vein of the same side. 
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The supra-renal vein is of considerable size when a com- supra- 


parison is made between it and the body from which it ends dif- 


comes. On the right side it opens into the cava, and on the tes 
left side into the renal vein. 

The diaphragmatic veins (inferior), two for each artery, Phrenic 
spring from the under surface of the diaphragm. They join oo ® 
the cava either as one trunk or two. 


The hepatic veins enter the cava where it is in contact Hepatic 
eins, 


with the liver. These veins are described in the dissection peforé 
of the liver (p. 499.). noticed. 


Peculiarities of the vena cava.— Where transposition of the viscera Vena 


exists the vena cava and the aorta change sides. But without that paso” 


transposition the vein may be on the left side of the aorta as high as ne 


the renal vein, before it crosses that vessel to take its usual place. Or 6, in 


the inferior cava may enter the azygos vein, and the blood from the P2", 
3 . or may , 

lower part of the body be then transmitted to the heart by the superior ie in 

cava; when this deviation exists the hepatic veins form a separate aos on By 


trunk, which opens into the right auricle in the situation of the inferior 
cava. 


THE DEEP MUSCLES. 


The muscles in the interior of the abdomen are the dia- These | 
phragm, psoas, iliacus, and quadratus lumborum. Some ze, 
fascize are also to be seen in connection with the muscles. 

The DIAPHRAGM is a vaulted moveable partition between Dia- 
the thorax and the abdomen. It is concave towards the ieee 
latter cavity, where it is marked by a central tendon, and is eal 
attached externally, by a muscular part, to the surrounding 
ribs and to the spinal column. The origin of the muscle is Origin 


oe ° A a 4 a < at t e 
similar on each side of the middle line: thus, beginning in circum. 


front and passing backwards, it will be found connected by ser 
fleshy fibres with the posterior part of the xiphoid cartilage, 

and with the inner aspect of the six lower ribs; with two 
aponeurotic arches between the last rib and the vertebra, one 
being placed over the quadratus lumborum, and the other over 

the psoas muscle; and, lastly, it is connected with the bodies 

of the lumbar vertebre by a thick muscular part (pillar). ey 


From this extensive origin at the circumference, the fibres tion 
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of fibres are directed, with different degrees of obliquity and length, 
central to the central median tendon ; and with peculiarities of dis- 
* position in some fibres (those of the pillars) which will be 
examined afterwards more in detail. The muscle arches 
Parte in higher on the right than the left side, and is covered for the 
with the most part by peritoneum. In contact with it, on the right 
surface, gide, are the liver and kidney ; and on the left side, the sto- 
mach, the spleen, and the left kidney: in contact also with 
the pillars is the pancreas, with the solar plexus and the 
and with semilunar ganglia. The thoracic surface is covered by the 
the : . . 
upper. pleura and by the pericardium, and is convex towards the 
thorax (p. 350). At the circumference of the muscle, the 
fleshy processes of origin alternate with like parts of the 
Attach. transversalis muscle. A cellular interval separates the 
border, attachments to the xiphoid cartilage and the seventh rib; 
and there is also another interval sometimes between the 
fibres from the last rib and those from the arch over the 
Aper- quadratus lumborum muscle. In the diaphragm are certain 
the apertures for the transmission of parts from the thorax to the 
abdomen, viz. one for the cesophagus, another for the vena 
cava, and a third for the aorta between the pillars of the 
muscle and the spinal column: moreover, the pillars are 
perforated by the splanchnic and sympathetic nerves. 
special ‘The following parts, that have been mentioned incidentally 
parts tO in describing the diaphragm, are now to be noticed more 
amined. fully : they are the central tendon, the pillars, and the arches 
and apertures. 
Central The central tendon (tendo diaphragmatis, cordiform ten- 
Ripe don) is situate at the highest part of the diaphragm, and is 
surrounded by muscular fibres. It is of a pearly white 
colour, and its tendinous fibres cross in different planes and 
like @ in different directions. In form it resembles a trefoil leaf, 
leat. of which the central part is the largest, whilst the left divi- 
sion (ala) is the smallest. 
Two The pillars (crura appendices) are two large fleshy pro- 
pillars, S x x 
cesses, one on each side of the abdominal aorta, which are 
with connected with the lumbar vertebra. Each is pointed and 


resem tendinous below, where it is attached to the vertebra, but 
me" large and fleshy at the upper part; and between them is a 


PARTS OF THE DIAPHRAGM. 523 


tendinous arch over the aorta. The pillars differ somewhat ana aif. 
on opposite sides: thus the right is the larger of the two, ic 
and is fixed by tendinous processes to the bodies of the first 

three lumbar vertebre, to their intervertebral substance, 

and to the fibro-cartilage between the third and fourth ver- 
tebre. The lefé pillar, which is situate more on the side of 

the spine, is partly concealed by the aorta, and does not reach 

so far as the right by the depth of a vertebra or of an inter- 
vertebral substance. In each pillar the fleshy fibres that Arrange. 
succeed to the tendon pass upwards and forwards, diverging fibres in 
from each other. The external and middle join at once the 
central tendon. But the internal fibres ascend by the side of as they 
the aorta and pass to the opposite side, decussating between to 0 a 
that vessel and the opening of the eesophagus with those of | 

its fellow ; having changed sides, these fibres are directed 
upwards to the central tendon around the cesophagean open- 

ing, which they limit. In the decussation between the 

aorta and the cesophagus the fasciculus of fibres from the 

right crus is larger than that from the left, and is anterior 

to it. 

The arches (ligamenta arcuata) are two fibrous bands over Bia dh 
the quadratus lumborum and psoas muscles on each side. 
The arch over the psoas (lig. arcuatum internum) is the internal 
strongest, and is connected by the one end to the tendinous igre: 
part of the pillar of the diaphragm, and by the other end to 
the transverse process of the first or second lumbar vertebra. 

The external arch over the quadratus lumborum muscle and ex- 
(lig. arcuat. externum) is only a thickened part of the fascia false 
covering that muscle, and extends from the same transverse 
process (first or second lumbar) to the last rib. As before 

said, fleshy fibres take origin from both bands. 

The apertures in the diaphragm are three large ones for Aper- 
the aorta, the vena cava, and the cesophagus, with some are— 
smaller ones for nerves and vessels. The opening for the te 
aorta is rather behind than in the diaphragm, for it is situate 
between the pillars of the muscle and the spinal column : it its con- 
transmits the aorta, the thoracic duct, and sometimes the 
vena azygos. The opening for the cesophagus and pneumo- =e hs 
gastric nerves is rather above and to the left of the aortic oe and 
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aperture. It is situate in the muscular part of the diaphragm, 
and is formed by the fibres of the pillars, as above explained. 
The opening for the vena cava is placed in the right division 
of the central tendon, or between the right and middle pieces, 
and its margins are attached to the vein by tendinous fibres. 
It is described as being of a square form (foramen qua- 
dratum). 

There is a fissure in each pillar for the splanchnic nerves, 
with one in the left for the small azygos vein. Sometimes 
the large azygos vein pierces the right pillar instead of 
passing with the aorta. 


Dissection. — After the diaphragm has been learnt, cut through 
the ribs that support it on each side, and take away the pieces of the 
ribs together with all the diaphragm, except the pillars and arches at 
the posterior part. On the right side of the body the following 
muscles are to be seen; on the left, the fascia covering them. 


The PsOAS MAGNUS reaches from the lumbar vertebre to 
the femur, and is situate partly in the abdomen and partly 
in the thigh. The muscle arises from the anterior aspect of 
the transverse processes of the lumbar vertebra, and from 
the side of the bodies of the last dorsal and all the lumbar 
vertebre by five processes, which are connected each to the 
upper and lower border of two contiguous vertebra, and to 
their intervertebral substance. The fibres are directed down- 
wards, and give rise to a roundish muscle, which gradually 
diminishes towards Poupart’s ligament. Inferiorly the 
muscle ends in a tendon on the outer aspect, which receives 
the fibres of the iliacus, and passes beneath Poupart’s liga- 
ment to be inserted behind the small trochanter of the femur, 
and into the contiguous part of the bone. 

The abdominal part of the muscle has the following con- 
nections: —in front of it are the internal arch of the dia- 
phragm, the kidney with its vessels and duct, the spermatic 
vessels and the genito-crural nerve, and, near Poupart’s 
ligament, the external iliac artery. Posteriorly the muscle 
is in contact with the transverse processes, with part of the 
quadratus lumborum, and with the innominate bone. The 
outer border touches the quadratus and iliacus, and branches. 
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of the lumbar plexus issue from beneath it. The inner or inner 
border is partly connected to the vertebrz, and is partly free ae 
along the margin of the pelvis. Along the vertebral part of along 
this border lie the sympathetic nerve and some lumbar ?””” 
glands, with the cava on the right, and the aorta on the left 

side ; along the pelvic part of the muscle are the external 

iliac artery and vein, and the obturator nerve is below it. 

It has been before said that the muscle is connected only and ver- 
with the margins of the vertebrae; and it may be seen that pad 
opposite the centre of those bones the fibres are attached to 
tendinous arches over the lumbar vessels. 

Psoas PARVUS is a small muscle with a flat tendon, which re 
is placed on the front of the large psoas. Its fibres arise origin; 
from the last dorsal and from the upper lumbar vertebra, 
and the intervening fibro-cartilage, and end in a tendon, 
which becomes broader inferiorly, and is zmserted into the aor 
ilio-pectinal eminence and brim of the pelvis. The tendon 
is connected with the fascia covering the iliacus muscle. ee 
This muscle is rarely present. 

The ILIACUS MUSCLE occupies the hollow (iliac fossa) on Niacus 
the inner aspect of the os ilii, and is blended inferiorly with emus 
the psoas muscle. It is triangular in form, and has a fleshy oe 
origin from the iliac fossa and ilio-lumbar ligament, some- origin; 
times from the base of the sacrum, and in front from the 
capsule of the hip-joint. ‘The fibres pass inwards to the 
tendon of the psoas, uniting with it even to its insertion into inte 


the femur, and some reach separately that bone. Above parts 


Poupart’s ligament the muscle is covered on both sides by (60? 


the iliac fascia; but on the right side the cacum is in front oppo 
of it, whilst on the left the sigmoid flexure conceals it. 
Beneath it are the innominate bone and the capsule of the 


hip-joint. The inner margin is in contact with the psoas To the 
7 ¥ inner 
and the anterior crural nerve. The connections of the united sls is 


psoas and iliacus below Poupart’s ligament are given with psoas. 
the dissection of the thigh. 


_ The QUADRATUS LUMBORUM is a short thick muscle inter- eit 


vening between the crest of the ilium and the last rib, which has two 
consists of two parts, inner and outer. The outer part arises outer, 
inferiorly from the ilio-vertebral ligament, and from two lraeee 
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and pos- inches of the crest of the ilium anterior to it. The fibres 
‘errs ascend, and are inserted by distinct fleshy and tendinous slips 
into the apices of the transverse processes of the four upper 
lumbar vertebra, as well as into the body of the last dorsal 
andin- vertebra and a small part of the last rib. The inner part is 
anterior. Situate before the other, and arises from the tips of the three 
middle transverse processes of the lumbar vertebrae. Its 
fibres are directed backwards across the posterior, and are 
iis inserted into the lower border of the last rib. This muscle 
ed ina is incased in a sheath derived from the fascia lumborum. 
Crossing the surface are branches of the lumbar plexus, 
together with the last dorsal nerve. Beneath the quadratus 
is the mass of the erector spine muscle. 
Fascie Fascia of the quadratus. Covering the surface of the 
Pitare. quadratus is a thin membrane which is derived from the 
‘us tendon of the transversalis abdominis (fascia lumborum, 
p- 863.), and passes in front of the quadratus to be fixed to the 
roots of the transverse processes, to the crest of the ilium, 
forms and to the lastrib. It is this fascia that forms the thickened 
iam band called ligamentum arcuatum externum. 
Tliac Fascia of the iliacus and psoas. — This fascia covers the 
fascia two muscles, and extends in different directions as far as 
joinedby their attachments. Over the iliacus muscle the membrane is 


tendoan thickest ; and when the tendon of the small psoas muscle is 


Nitach- present a strong accession is received from it. The disposi- 
Aelow tion of the fascia at Poupart’s ligament, and the part that it 
takes in the formation of the femoral sheath have been before 
internal- eXplained (p. 444.) When traced inwards over the psoas 
gee the fascia is found to be inserted into the os ilii near the 
brim of the pelvis ; and when followed upwards it is seen to 
become thin, and to be fixed on the one side to the lumbar 
vertebree and the ligamentum arcuatum internum, whilst 

on the other it is blended with the fascia on the quadratus. 

andthe At its attachment to the vertebra the fascia has the same 
ee digitate and arched condition as the muscle. The fascia: 
should be divided over the psoas on the left side, and re- 
flected towards the brim of the pelvis. | 

Trace Dissection. —'The student is now to clean the lymphatic glands 
the along the vertebra, and to trace upwards some lymphatic vessels 


lymph- 
atics. 
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to the thoracic duct. To expose the commencement of the duct 

divide the diaphragm over the aorta, and throw its pillars to each 

side, then cut through the aorta with care, and take out a piece of 

it. Now the beginning of the duct (chyli receptaculum) and of Recep. 
the vena azygos will be well seen, and may be followed upwards coh 
into the thorax. On the left side the student may trace the ve™s. 
splanchnic nerves and the small vena azygos through the pillar of spianch. 
the diaphragm, and show the trunk of the sympathetic nerve en- Pi ,,.. 
tering the abdomen beneath the arch over the psoas muscle. 


Lymphatic glands. — A chain of glands is placed along Lumbar 
the side of the external iliac artery, and along the front and aed ad 
sides of the lumbar vertebre ; these are connected by short doa 
tubes which increase in size and diminish in number until at 
the upper part of the, lumbar vertebre only the three trunks ena in 
remain that unite to form the thoracic duct. Into these duct. 
glands run the lymphatics of the lower limb, those of the pucts 
viscera and wall of the abdomen, and of the genital organs ing” 
and testicle. ree 

Receptaculum chyli. —'The thoracic duct begins in the Begin- 
abdomen, by the union of three or four large lymphatic ves- the ahed 
sels. Its commencement is marked by a considerable dila- ane 
tation, which is named as above, and is placed on the right on right 


ta, 
side of the aorta, about opposite the second lumbar vertebra. atseeond 


The duct then enters the thorax by passing through the verte 
diaphragm with the aorta. 

Beginning of the azygos veins. —'The right vein (vena Large 
azygos major) begins opposite the first or second lumbar vege 
vertebra by a small branch that is continuous with a lumbar 
vein, or it may be with the vena cava or the renal vein. 
However formed, the vein enters the thorax with the thoracic entrance 
duct and the aorta, to the right of which it lies. This vein thorax. 
may pierce the crus of the diaphragm. The left or small Small 
azygos vein begins on the left side of the spine, joining here + vein. 
one of the lumbar veins or the renal vein, and passes 
through the pillar of the diaphragm, or through the aortic 
opening. The anatomy of these veins is given with the tho- 


rax, p. 343. 


\ 
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Section VI. 


LUMBAR PLEXUS AND THE CORD OF THE SYMPATHETIC. 


Dissection. — To bring into view the lumbar plexus and the 
nerves by which it is formed, the dissector should scrape away the 
psoas muscle on the left side. On the right side the psoas may be 
left untouched to see at what places the branches issue from it. 
For the most part the fleshy fibres may be removed freely; but a. 
small branch (accessory of the obturator) should be looked for at 
the inner border of the muscle. Next follow along the lumbar 
arteries the branches of the sympathetic that join the spinal nerves. 
In the substance of the quadratus lumborum a communication may 
sometimes be found between the last dorsal and the first lumbar 
nerve. 

SprnaAL Lumpar Nerves.— The anterior divisions of the 
lumbar nerves, except the last, enter into the lumbar plexus. 
Five in number, they increase in size from the first to the 
last, and are joined by filaments of the sympathetic near the 
intervertebral foramina. They supply branches also to the 
psoas and quadratus lumborum muscles. 

The fifth or lowest nerve receives a communicating branch 
from the fourth nerve, and descends into the pelvis to enter 
the sacral plexus. After this nerve is joined by the offset 
from the fourth, the name lumbo-sacral is applied to the 
common trunk. | 

The LuMBAR PLEXUS is formed by loops of communica- 
tion between the four highest lumbar nerves. Contained in 
the substance of the psoas, near its posterior part, the plexus 
increases in size from above downwards, like the individual 
nerves. Superiorly a connection is sometimes found be- 
tween the first lumbar and the last dorsal nerve, and infe- 
riorly the large lumbo-sacral cord unites the lumbar and 
sacral plexuses. 

The branches of the plexus supply the lower part of the 
abdominal wall, the fore part of the thigh, and the inner 
side of the leg; they are six in number, as below : — 

1. The tlio-hypogastric branch comes from the first nerve, 
and appears at the outer border of the psoas muscle, near the 
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upper part. This branch is then directed over the quadratus is the 
lumborum to the crest of the ilium, and enters the wall of branch. 
the abdomen by piercing the transversalis abdominis. — Its Coursey 
termination in the integuments of the buttock and abdomen men. 
by means of an iliac and a hypogastric branch has been 
already seen (p. 417.). 

2. The ilio-inguinal branch arises with the preceding Mic- 

guinal 

from the first nerve, and issues from the psoas at the same arises 
spot. Of smaller size than the ilio-hypogastric, and lower preced- 
than it, this branch courses outwards over the quadratus and 
iliacus muscles towards the front of the crest of the ilium, 
where it also pierces the transversalis abdominis. The far- sieve 
ther course of the nerve in the abdominal wall, and its dis- nies it. 
tribution over the cord and groin, are before noticed (pp. 


417, 429.). 


The size of this nerve depends upon that of the ilio-hypogastric May-bq 
branch ; and the nerve may be absent if the latter is large. 

3. The genito-crural branch arises from the second lum- Genito. 
bar nerve, and from the connecting loop between it and the oS 
first nerve. It pierces the fibres of the psoas, and descend- pierces 
ing on the surface of the muscle divides into a genital and a?” 
crural branch. Sometimes the nerve is divided in the psoas, pre. 
and the branches perforate the muscle separately. into 

a. The genital branch descends on the external iliac ar- genital 
tery, and furnishes offsets around it; it passes from the © 
abdomen with the spermatic vessels, to be distributed in 
the cremaster muscle. In the female the nerve is lost in the 
round ligament. 

6. The crural branch issues beneath Poupart’s ligament crural 
to supply the integument of the thigh. See Cutaneous 
Nerves of the Thigh. 

4, The external cutaneous nerve of the thigh arises from Course 


this 


the second nerve of the plexus, or from the loop between it n nerve in 
ab- 


and the third, and appears at the outer border of the psoas, domen 
abont its middle. The nerve then takes an oblique course to 
across the iliacus to the interval between the anterior spinous ine :: 
processes of the ilium, and leaves the abdomen beneath 


MM 
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Poupart’s ligament, to be distributed on the outer aspect of 
the thigh. 
origin 5. The anterior crural nerve is by far the largest offset of 
nerve. the plexus. Taking origin from the third and fourth nerves, 
and receiving a fasciculus also from the second, this large 
Position nerve appears at the lower part of the psoas. Here it lies 
asd in the hollow between that muscle and the iliacus, and passes 
its to the thigh beneath Poupart’s ligament. Before its final 
ieee branching in the thigh, the nerve furnishes the following 
small twigs: — 
x 96 Some small branches are given to the iiacus muscle from the 
outer side of the nerve whilst it is placed in the abdomen. 


to femo- A branch to the femoral artery is distributed around the upper 


tery. part of that vessel. Its place of origin varies much. 
Ovturas 6, The obturator nerve is derived from the third and fourth 
nerve in nerves in the plexus, and is directed beneath the psoas to its 
domen; inner or pelvic border. Escaped from beneath the muscle, 
the nerve crosses the pelvic cavity below the external iliac, 
toreach hut above the obturator vessels, and enters the thigh by 
thigh; means of the aperture in the upper part of the thyroid fora- 
men. Occasionally the obturator gives origin to the follow- 
ing branch : — 
its ac- The accessory obturator nerve arises near the beginning of the 
fesuae trunk of the obturator, or from the third and fourth nerves of the 
plexus. Its course is along the inner border of the psoas, beneath 
the investing fascia, and over the surface of the os pubis to the 
a iiee thigh, where it ends by joining the obturator nerve, and supplying 
joint. the hip joint. 


Sympa- GANGLIATED CORD OF THE SYMPATHETIC. The lumbar - 


heti ‘i 

cord in part of the gangliated cord of the sympathetic in the abdomen 

demen is placed on each side of the spinal column, and is continuous 
upwards, beneath the inner arch of the diaphragm, with the 
thoracic part of that cord, and downwards with the pelvic 

joins . part of the same. It lies along the inner border of the 

that in b 

thorax; psoas muscle, nearer the front of the vertebra than in the 
thorax, and is partly concealed on the right side by the vena 


has four cava. Each cord presents four or five oblong ganglia oppo- 


ee ee > 


or five 3 ‘ 
ganglia; site the bodies of the vertebra ; and from these are supplied 
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connecting branches to the spinal nerves, and branches of 
distribution. 

a. Connecting branches.— From the outer part of each gan- their 
glion two small branches are directed backwards along the centre to ether 
of the body of the vertebra with the lumbar artery, to unite with per 
the anterior division of a spinal nerve near the intervertebral "eve 
foramen. These branches are often divided between two spinal 
nerves. ‘The connecting branches are longest in the lumbar region 
in consequence of the cord being carried forwards by the psoas 
muscle to the fore part of the vertebre. 

b. Branches of distribution.— Most of the internal branches or the 
throw themselves into the aortic and hypogastric plexuses, and by for the - 
these means reach the viscera. Some filaments enter the vertebrae SvPP!Y 
and their connecting ligaments. ote: 

Last dorsal nerve-—The anterior division of the last dorsal This 
nerve resembles the other intercostal nerves in its distri- like the 
bution, but differs from them in being placed below the last costal. 
rib. The nerve is directed outwards across the upper part 
of the quadratus lumborum, beneath the fascia covering it. 

At the outer border of that muscle it pierces the posterior Course 
aponeurosis of the transversalis abdominis (fascia lumborum), of the 
and enters the wall of the abdomen, where it ends in an men. 
abdominal and a cutaneous branch (p. 428). A small branch 
from the first lumbar artery accompanies the nerve. Near 

the spine it furnishes a small branch to the quadratus muscle, 
which may communicate with the first lumbar nerve. 

The LUMBAR ARTERIES are some of the parietal branches Five in 
of the aorta (p. 516.), and are furnished to the spinal canal on each 
and the wall of the abdomen. They resemble the aortic fe the 
intercostal branches in their course and distribution. Com- ¢ostal. 
monly five in number on each side, these arteries arise op- 
posite the centre of the vertebra, and the vessels of opposite 
sides are sometimes joined in a common trunk: they then Course 
pass backwards in the hollow of the vertebrae, the upper 
two beneath the pillar of the diaphragm, and the lower ones 
beneath the psoas, to reach the intervals between the trans- and ter- 
verse processes, where each ends in an abdominal and a tonin 
dorsal branch. ‘The arteries of the right side pass beneath 
the cava. 
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abranch a. The dorsal branch continues onwards to the back between 

hae the transverse processes, and supplies a spinal branch to the spinal 
canal. The distribution of the artery is described with the vessels . 
of the back and of the spinal cord (p. 373. 387.). 

and a b. The abdominal branch is directed outwards beneath the quad- 

branch yatus lumborum, except that of the first, and sometimes that of the 

wall of last nerve, which are or may be superficial to the muscle. The 

domen. branches then enter the posterior part of the abdominal wall, the 
first being the largest, and anastomose with the lower intercostal, the 
circumflex iliac, and the ilio-lumbar arteries. These arteries 
supply the psoas and quadratus muscles. The size of the last 
two varies with that of the ilio-lumbar branch of the internal iliac 
artery. 

The The LUMBAR VEINS are the same in number, and have the 

veins re- . . ° 

veins” same course as the arteries. Commencing by the union of 

a rte- | dorsal and an abdominal branch at the root of the trans- 
verse process, the trunk of the vein is directed forwards with 


and open the artery to the vena cava. These vessels open into the 
into the a , is — 
cava; posterior part of the vena cava, either singly or conjointly 


left with those of the opposite side. The veins of the left side 
onses* are longer than those of the right, and pass beneath the aorta. 


Aplexus Beneath the psoas muscle the lumbar veins communicate freely 
is form- oyound the transverse processes with one other, with the ilio-lum- 
hye bar vein, and sometimes with the common iliac, so as to form a 


trans- plexus of veins. Issuing from the plexus is a venous trunk 
process- (ascending lumbar vein), which joins on each side the azygos vein. 
es. 
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CAVITY OF THE PELVIS. 


The cavity of the pelvis is but a part of the general space Defini- 
of the abdomen. It is situate below the brim or inlet of the the” 
true pelvis, and is bounded behind by the sacrum and coccyx, here. 
and, laterally and in front, by the innominate bones. In- with its 
feriorly, or towards the perinzeum, the floor of the cavity is elon 
formed by the fascia reflected from the wall to the viscera, boghd: 
and by some muscles that will be afterwards seen. In_ the ig 
interior are contained the urinary bladder, the lower end of con- 
the rectum, and some of the generative organs, according to our J 
the sex. Allthese parts have vessels, nerves, and lymphatics 
connected with them, and the serous membrane is reflected 


over them. 


Section I. 


FASCIA OF THE PELVIS AND MUSCLES OF THE OUTLET. 


On the wall of the pelvis is a thin fascia (pelvic), which ex- Outline 
tends from the brim to the outlet, and covers the obturator fascia of 
muscle. At a certain level a visceral layer is directed in- pelvis. 
wards from that membrane lining the wall, and is named 
recto-vesical fascia, from its attachment to the rectum and 

the bladder. 


Dissection.—To expose the parietal layer, or the pelvic fascia, etopens 
take away the external iliac vessels on the left side of the body, the pel- 
and the psoas if it has not been removed in the dissection of the! raccuk 
lumbar plexus. Cut across the obturator vessels and nerve, and 
the peritoneum being detached from the wall of the pelvis, scrape 
away a large quantity of fat with the handle of the scalpel. 

The fascia will now be seen as low as the situation of the piece of 

the membrane that is prolonged to the viscera, whilst the part of 

the fascia below the origin of the visceral layer has been seen in 

the examination of the perineum; but if the perineum has not 
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been dissected, raise the lower aperture of the pelvis, and take the 
fat from the ischio-rectal fossa. If the scalpel is pushed upwards 
in the fossa, it will pierce the visceral layer (recto-vesical) close to 
its origin, and will mark the position of the levator ani muscle 
between the pelvic and recto-vesical fasciz. 

Naas The pelvic fascia is a thin membrane that is in close con- 


ofthe tact with the obturator muscle, and is fixed to the bone 


the pel- round its circumference, so that it might be called the 
Its at- special fascia (obturator) of that muscle. Superiorly its 
tach- 


ment attachment to bone is determined by the extent of the muscle. 
aroun 


theob- Thus it reaches the brim of the pelvis for a ‘short distance at 
musele; the lateral aspect of the cavity; but in front of this it quits 
the brim, and still following the muscle forms an arch below 
the obturator vessels; and from the last spot inwards it is 
fixed along an oblique line that reaches to the lower part of 
the symphysis pubis. ‘Inferiorly the fascia is attached to the 
margin of the great sacro-sciatic ligament, and to the rami 
of the ischium and pubes; but below the pubic arch it is 
continued from one bone to the other for a certain distance, 
partly so as to join the recto-vesical piece at that spot, and to close 


aperture the cavity of the pelvis in that direction. At a certain level, 


fa front; that of a line prolonged from the lower part of the symphysis 
pubis to the spine of the ischium, the fascia sends inwards 
gives of the recto-vesical layer to the viscera of the pelvis; the 
vesieal origin of this offset is indicated by a whitish band, which 
piece. marks the attachment of the levator ani muscle beneath. 
Connec- The outer surface of the fascia is in contact with the obtu- 
Wag ‘ f rator muscle. The inner surface, above the origin of the 
fascia recto-vesical fascia, is in the cavity of the pelvis, but below 
that spot it enters into the ischio-rectal fossa. At the pos- 
terior border of the obturator muscle a thin membrane is 
continued backwards to the front of the sacrum, over the 
sacral plexus and the pyriformis muscle, but beneath the 


vessels by which it is perforated. 


ine It may here be remarked that the term “ pelvic” is not applied 
ent |, always, as in the previous description, to the fascia in its whole 


applied extent from the brim to the outlet of the pelvis, but that the name 
o the 


fascia. ‘* obturator” is given to the part of it below the recto-vesical 
piece. Those who make this distinction describe the pelvic fascia 


ee 
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as dividing into obturator and recto-vesical layers at the level of 
the line mentioned. . 


The recto-vesical fascia may be seen extending from the Reeto- 
wall of the pelvis to the viscera; but it will be better ex- ievadt 
amined after the innominate bone has been taken away for a 


the purpose of obtaining a side view of the pelvis. 


Dissection.— To obtain a side view of the pelvis it will be ne- How to 
remove, 


cessary to separate one innominate bone, say the left. Detach then the in- 
the pelvic fascia from the same side of the pelvis, separating it erm” 
carefully from the obturator muscle, but without destroying the °° 
attachments of the white band of the fascia both before and behind. 

Saw through the innominate bone in front external to the symphy- 

sis, and afterwards saw through the lateral part of the sacrum. 

Cut off with a bone forceps the spine of the ischium with the pelvic 

fascia attached to it, and then take away the rest of the innominate 

bone by cutting through the pyriformis muscle and the vessels and 

nerves accompanying it through the sacro-ischiatic notch. 

Place now a small block beneath the pelvis; partly distend the iblpeiy. 
bladder, and introduce tow into the rectum or into the vagina of the 
the female, as well as a small piece into the pouch of the perito- * eit 
neum between the bladder and the rectum. If the bladder is 
empty half fill it with air. After the viscera are thus made pro- 
minent, the surfaces of the levator ani and coccygeus muscles are 
to be cleaned by taking away the cellular membrane from them. 

In this proceeding the recto-vesical fascia and the spine of the 
ischium should be raised with hooks. 


Parts closing the outlet of the pelvis. —In addition to the a 
recto-vesical fascia, the following parts assist to fill the large a closed 


outlet of the pelvis that remains in the dried bones. JBe- 


muscle, with the gluteal artery and nerve above it. Next by 
coccyge= 


comes the coecygeus muscle, with the sacro-sciatic ligaments aa ane 
stretched between the spine of the ischium and the coccyx, ear 
one border of the muscle reaching towards the pyriformis, ments, 
and the other to the levator ani; and between its posterior vith 
border and the pyriformis are placed the sacral plexus of one 
nerves and the sciatic and pudic vessels. The greater part 

of the rest of the space is closed by the levator ani, which by leva 
extends from the coceygeus and the spine of the ischium, { 


to the posterior part of the symphysis pubis, and meets its 
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andby fellow inferiorly ; but as the anterior fibres of opposite mus- 
fascia cles are separated by the urethra and the prostate gland, the 
the interval between them is closed by the fascia lining the 
pelvis. 
Coory- The coccyGEUs MUSCLE is flat and triangular, and assists 
origin tO Close the outlet of the pelvis. It arises by a narrow part 
from the spine of the ischium, and some fibres are attached 
to the small sacro-sciatic ligament. Widening as it passes 
miley sa inwards, the muscle is inserted into the side of the coccyx 
Connec. 20d into the lower part of the sacrum. The inner surface 
tiots °F looks to the pelvis, and is in contact with the rectum ; the 
opposite surface rests on the small sacro-sciatic ligament. 
and Lhe posterior border is contiguous to the pyriformis muscle, 
rorders: only vessels and nerves intervening, and the anterior or 
lower border is parallel to the levator ani muscle. 
Levator Lhe LEVATOR ANI is a thin flat muscle, which is situate in 
ans the angular interval between the pelvic and the recto-vesical 
situa- fascia, and descends to support the viscera of the pelvis by 
et joining below them with the muscle of the opposite side. It 
Origin @rises anteriorly by fleshy fibres from an oblique line on the 


ted posterior aspect of the pubes, and posteriorly from the inner 


autly surface of the spine of the ischium; but between those two 


bran. points of bone the muscle takes origin from the under part 
"of the recto-vesical fascia, along the line of the white band 

before alluded to. All the fibres are directed downwards to 
Inser- the middle line of the body, to be inserted after the following 
along manner :— The anterior are the longest, and descend by the 


iddle a : : 
line of side of the prostate to join, anterior to the rectum, with the 


num. muscle of the opposite side in the central point of the 
| perineum ; the middle fibres are inserted into the side of 
the rectum; whilst the posterior meet the opposite muscle 
behind the gut, and are also attached to the side of the 
coccyx, as before described in the dissection of the perineum 

Borders (p. 398.) The anterior fibres of the levator are in contact 
with the fascia that closes the arch of the pubes, and the 
surfaces. posterior are parallel to the coccygeus muscle. The upper 
surface is contiguous to the recto-vesical fascia, and the 
viscera of the pelvis; and the outer surface looks to the peri- 

num (ischio-rectal fossa). The two muscles, by their union, 


RECTO-VESICAL FASCIA, 5ae 


form a fleshy layer across the outlet of the pelvis, similar to Two 


that (diaphragm) which separates the abdomen from the aan 


chest. This partition is convex below and concave above, re 
and gives passage to the rectum, and in the female to the ?’™®™ 
vagina; in front there is also an interval between the most 
anterior fibres, which allows the urethra to pass from the 
pelvis. 

The anterior part of the muscle which descends by the side of Anterior 


the prostate, and unites with its fellow below the membranous mets 
part of the urethra, thus supporting that canal as in a sling, has meh 


been named levator seu compressor prostate. mee 
Dissection. — Detach the fleshy fibres of the levator ani at their Dissec- 


origin, also the coceygeus muscle from the spine of the ischium, the ma 
and throw both downwards, so as to leave uncut the recto-vesical Sacre 
fascia and its reflections on the viscera. The fascia will now be @** 
seen to be connected to the side of the bladder and rectum, and 

to give sheaths to those viscera below the spot at which it reaches 

them. To demonstrate these sheaths make one incision along the 
prostate, and another along the lower part of the rectum below 

the attachment of the fascia, and separate the membranous cover- 


ing from each viscus. 
The recto-vesical fascia is derived from the pelvic fascia, Rech ap 
vesica 
and supports and partly invests the viscera of the pelvis, fascia 
Arising, as before said, on a level with a band that extends 2ses 


from the pubes to the spine of the ischium, the fascia is pave 
directed inwards on the levator ani, and has the following 
disposition on the viscera : — In the middle line in front, it dis | 


is continued from the back of the pubes to the upper surface on te the 
of the prostate ; here it closes the pelvis before the levatores support 
ani, and forms on each side of the middle line a roundish them. 
band, named the anterior ligament of the bladder. More to 

the side, the fascia is attached to the lateral part of the pros- 

tate and to the side of the bladder, giving rise to the lateral 
vesical ligament; and still farther back it reaches the side of 

the rectum. ‘The fascia, however, does not cease where it It It gives 
meets the viscera by becoming blended with their coats, but toth the 
is continued downwards around the prostate and the rectum, fate and 
so as to form sheaths for them. The tube that is prolonge 


on the gut becomes thin and cellular towards the anus; 
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whilst that. on the prostate is separated from its viscus by a 
plexus of veins (prostatic), and has an offset directed back- 
and wards to incase the vesiculze seminales. The recto-vesical 


forms 
part of fascizs of opposite sides form a partition, like the levatores 


othe ani muscles, across the pelvis, which is perforated by the 
prostate and the rectum; but in the case of the fascia the 
viscera receive sheaths from the membrane as they pass 
through it. 

Fascia In the female the fascia has much the same arrangement 

female. asin. the male ; ; but the vagina, instead of the prostate, re- 
ceives a tube of membrane after perforating it. 

Fiecesof The é¢rue ligaments of the bladder are two on each side, 

fascia anterior and lateral, and are derived from the recto-vesical 
fascia. 

form the The anterior is a fold of the fascia that reaches from 

ater'or the posterior aspect of the pubes to the upper surface of the 
prostate, and to the neck of the bladder. It is a narrow 
white band, and encloses some muscular fibres of the bladder. 
Between the ligaments of opposite sides the recto-vesical 
fascia dips down to reach the prostate. 

and 6. The lateral ligament is but a piece of the same fascia, 

liga: that is fixed, as before said, to the lateral part of the prostate 


men 


of the gland, at its upper border, and to the side of the bladder on 


bladder. 

ee the same level. 
False There are other ligaments of the bladder (false ligaments), 
iga- 


ments of which are derived from the peritoneum investing it, and will 
aader. . . - 
be seen in the following section. 


Section II. 


CONNECTIONS OF THE VISCERA IN THE MALE. 


Dissee- Tr the student should be dissecting a female pelvis, he will 


female find the description of it farther on at page 547. 


pelvis. ° 
Cen The viscera in the pelvis have been already specified to be 
tents of 


the pel- the lower end of the large intestine (rectum), together with 
“the bladder and part of the generative organs. Most pos- 


terior of all is the rectum, which takes a curved course with 
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the convexity backwards, and receives into its concavity the outiine 
bladder, with the prostate and the vesicule seminales. These seniogg 


organs are partly surrounded by the peritoneum. 


Dissection. — To expose the viscera take away from them the The 
recto-vesical fascia, except the anterior ligament of the bladder. Sven 
Follow forwards from the back of the pelvis to the bladder the oioueae 
obliterated remains of the internal iliac artery (hypogastric), and 
remove the other branches of the same artery to the lower limb. 
When the fat and vessels are cleared away, the pouch of the 
peritoneum, in which wool has been placed, is brought into 
view, with the ureter passing to the bladder. Now clean the 
prostate, and define the vesicule seminales which are behind it. 
Clean at the same time the part of the bladder below the perito- 
neum, and follow downwards the vas deferens which lies on the 
lateral aspect of that viscus. Lastly, remove the cellular layer 
from the lower part of the rectum, viz. the part below the perito- 
neum, but preserve the branches to it from the inferior mesenteric 
artery. If the bladder is flaccid half fill it with air, in order that 
its connections may be studied, 


The peritoneum does not envelop the viscera of the pelvis ices 3 
so completely as those of the upper part of the abdomen, »™ 
After partly surrounding the upper portion of the rectum, 
and fixing it by a process, meso-rectum, the membrane can Corr 


art] 
be traced to the back of the bladder, where it projects for the 
some way between this viscus and the rectum, forming the 
recto-vesical pouch. On each side of the rectum the serous 
membrane is arrested by the internal iliac-artery, and gives 
rise to a fold, posterior ligament of the bladder. Tracing 
the peritoneum upwards on the bladder, the student will find 4, 
it cover all the posterior aspect, and the posterior part of fi ager, 
each lateral region as far forwards as the position of the 
obliterated hypogastric artery, but at that vessel it is re- 
flected from the sides and summit of the bladder to the wall 
of the pelvis and abdomen. All the anterior surface is there- leaving 
fore uncovered by peritoneum; and when the bladder is and 


wer 
distended it rises above the pubes so as to allow of its being part 


unco- 

opened at this aspect without risk of injury to the serous vered. 
membrane. 1 

The recto-vesical pouch is wide behind, where it corresponds to. he 


pou 
the interval between the iliac arteries, and is narrow in front be- Between 
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the rec- tween the rectum and the bladder. Anteriorly it extends as far 
ey pa as, or even into the interval between the vesicul# seminales, and 
Extent ends usually about one inch and a half from the tip of the coccyx, 


wards but sometimes it reaches the prostate gland. The distance of the 
and dis- 


taBO8 pouch from the anus is commonly about four inches ; but this will 

m 

anus vary with the state of the bladder, for if this viscus is distended 

“™Y- the pouch of the peritoneum is raised with it, and is therefore 
removed farther from the end of the intestine. , 

Folds of Ligaments of the bladder. — Where the peritoneum is 

it, false : Pave j 

liga- reflected from the bladder to the wall of the cavity, it gives 

ments . A : . 

ofthe rise to the false ligaments of that viscus. ‘These are five in 

adder, A A 

viz. ' number : — two posterior, two lateral, and one superior. 

twopos- The posterior ligament (one on each side) reaches from the back 

terior, . 2 - 
of the pelvis to the bladder, and contains the obliterated hypogas- 
tric artery, the ureter, and some vessels and nerves. Between 
these is the hollow of the recto-vesical pouch. 

+e The lateral ligament, also one on a side, is a wide piece of peri- 

a aly toneum, that is reflected from the side of the bladder to the iliac 
fossa and the wall of the pelvis. Along its line of attachment to 
the bladder is the obliterated hypogastric artery. 

andone ‘The superior ligament is reflected from the upper part of the 


or bladder to the abdominal wall along the same obliterated vessel. 


Extent | The RECTUM, or the lower part of the great intestine, ex- 
of the . : ey: 
rectum, tends from the junction between the sacrum and ilium to 
the anus, and is kept in place by the peritoneum and the 
length, recto-vesical fascia. The intestine is about eight inches 
long, and takes a winding course, for it follows the curve 
anddi- Of the sacrum and coccyx; it is divided into three parts, 
oe" apper, middle, and lower. : 
First The upper part, longer than the others, extends obliquely 
Pe from the junction of the sacrum and ilium to the centre of 
most the third piece of the sacrum. It is surrounded almost en- 
‘pihebe tirely by the peritoneum which forms the meso-rectum 
fene™ behind it ; and it lies on the sacrum, and on the pyriformis 
muscle and the sacral plexus of the left side. In contact 
with its left side are the branches of the internal iliac artery 
and the left ureter. In some bodies this part of the intestine 
is much curved to the right side. 


ane The middle piece lies beneath the bladder, and reaches to 


”n 
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the tip of the coccyx : it is about three inches in length, and 

is covered by peritoneum on the upper aspect,’ but only for 
about two thirds of its extent. Resting on it is the lower only 
or triangular part of the bladder, with the vesiculz seminales in front 
and the prostate gland ; and behind it is only the bone. 
On the side is the coccygeus muscle. 

The lower part is about an inch and a half in length, and Last 
is curved from the tip of the coccyx to the anus: at first it tie: 
is much dilated, but at the anus it is contracted. This part ee 
of the intestine is without peritoneal covering, and is sup- 
ported by the lower part of the triangular ligament of the 
urethra, and by the levatores ani muscles. Above the lower Connec- 
end of the rectum (in this position of the body) are the with 
prostate, the membranous part of the urethra, and the bulb cent 
of the corpus spongiosum; but as the gut gradually recedes 
from the urethra, an angular interval is left between the 
two. ‘The levatores ani muscles descend on its sides, and 
unite beneath it, supporting it in a sling, and the sphincter 
muscles surround the lower end. Sometimes this end of Some- 
the intestine is very much enlarged, especially in women or dilated. 
old men, and rises up on each side of the prostate, so as to 
surround it except above. 

The URINARY BLADDER (vesica urinaria) is situate in Bladder 
the pelvis, and is the receptacle for the urine secreted by pelvis 
the kidneys. When the bladder is contracted it is of a empty, 
triangular form, and lies within the pelvis against the an- 
terior wall of the cavity. But when it is distended it be- and pro- 
comes of a conical shape, with the larger part directed above 
towards the rectum and the apex to the abdominal wall, and tun. 
is slightly curved over the anterior part of the pelvis as 
it projects beyond it. Ifa line through its centre were pro- Axis. 
longed, it would touch the abdominal wall somewhere (ac- 
cording to the distension) between the umbilicus and the 
pubes in the one direction, and the end of the coccyx in the 
other direction. The organ is maintained in its position by 
the recto-vesical fascia, and by the peritoneum, which form 
its ligaments. See pages 538. 540. 

For the purpose of studying its connections the bladder is Divi- 
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divided into the following parts: viz. a summit and base, a 
body and neck. 

Apex ., Lhe summit or apex of the bladder is rounded, and from 

onit. its anterior part three ligamentous cords are prolonged to 
the umbilicus: the central one of these is the remains 
of the urachus, and the two lateral are formed by the obli- 
terated hypogastric arteries. If the bladder is full, the 
apex is above the pubes, but otherwise below it. All the 
part behind the obliterated vessels is covered by peri- 
toneum. 

Base The dase (fundus) is large, and rests on the middle piece 
of the rectum. In the state of emptiness of the bladder the 

alters in base is scarcely prominent; but in distension of the viscus, 

shape ; . : 

partsin this part extends lower, and is flattened. Connected with 

withit, the under part of the bladder are the vesicule seminales and 
the vasa deferentia, and between these is a triangular space 
from which the peritoneum is absent. - 

Surfaces Surfaces of the body. — The anterior part of the bladder 

anterior is in contact with the posterior surface of the symphysis 
pubis, or with the lower part of the abdominal wall if it 
is distended, and is altogether free from peritoneum; whilst 

and pos- the posterior surface on the other hand is entirely covered 

» by serous membrane. Each lateral region is crossed by the 
vas deferens, and extending along its upper part is the 
obliterated hypogastric vessel ; near the lower part is seen 
the entrance of the ureter into the bladder. All the side of 
the bladder behind the obliterated vessel is covered by peri- 
toneum, but the rest is uncovered. 

Neck. The eck (cervix) is the narrow anterior part of the 
bladder that joins the urethra. It is surrounded by the 
prostate gland. 

Position The position of the bladder in the pelvis is not the same 

varies in adult as in early life. For in the child (to the twelfth or 

age. __ the sixteenth year) this viscus projects above the brim of 
the pelvis into the hypogastric region of the abdomen, and 
the cervix is the lowest part. But in the adult the bladder 
is concealed by the larger pelvic bones, and the base or 
fundus projects inferiorly. 


ti pelvis: The wreter enters the posterior ligament of the bladder, 
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after crossing the common or the external iliac artery, and 
forms an arch below the level of the obliterated hypogastric 
vessel; it reaches forwards to enter into the bladder near and en- 
the lower part, and somewhat on the side, or about two into 


inches and a half from the prostate gland. vee 


The PROSTATE GLAND surrounds the neck of the bladder. Position 
It is placed below the level of the symphysis pubis, as well ober 
as posterior to it, and is supported by the rectum. Its shape Pad, 
is that of a cone with the base turned backwards, and its 
size equals a large horse chesnut. In this position of the axis; 
pelvis, the direction of a line through the middle of the 
gland would be oblique downwards and backwards, though 
in the erect state of the body it would be almost hori- 
zontal. 

The upper surface is about three quarters of an inch be- upper 
low the symphysis pubis, and is connected to it by the yr 
anterior ligaments of the bladder. On this aspect are the 
dorsal veins of the penis. 

The under surface is of greatest extent, and is con- under. 
tiguous to the rectum; it is this part that is felt by the oe 
finger introduced into the bowel through the anus. 

The apex touches the fascia of the pelvis that closes the Apex 
interval between the rami of the pubes; and the base sur- 
rounds the vesicule seminales with the vasa deferentia, and 
limits anteriorly the triangular space at the base of the 
bladder. 

The prostate is enveloped by a sheath obtained from the It is 
recto-vesical fascia (p. 537.), and a plexus of veins (prostatic) « sain 
surrounds it. Through the middle of the gland the urethra 
takes its course to the penis; but this will be afterwards de- 
monstrated. The size of the prostate alters much with size may 
increasing age, and in old people it may acquire a consider- 
able magnitude. 

The VESICULZ SEMINALES are two small elongated sacs, Seminal 
each about two inches long, between the under part of the tea 
bladder and the rectum. Each is pyramidal in form, and their 
the larger end is turned backwards towards the ureter, whilst tions. 
the smaller is surrounded by the prostate. Along the inner 
side is the vasdeferens. At the prostate gland the vesicule 
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are almost close together; but farther backwards they diverge, 
one from another, and enclose with the pouch of the peri- 
toneum a triangular space at the under part of the bladder. 
The vesiculx are contained in a membranous sheath, which 
is derived from the recto-vesical fascia. . 


vasde. The VAS DEFERENS or the excretory duct of the testis, in 
ferens; . e 
its course to the urethra, enters the abdomen by the in- 
ternal abdominal ring, and is then directed inwards along 
course the side and under part of the bladder to the base of the 
unites prostate, where it forms the common ejaculatory duct by 
duct joining with the duct from the vesicula. The position of 
velcula, this tube to the external iliac artery has been noticed; on 
the bladder it may now be seen to lie internal to the ureter, 
and internal to the vesicula of the same side. By the side 
of the vesicula the duct is much enlarged, and is saccu- 


lated. 


The The URETHRA is the excretory passage for the urine and 
urethra; omen, and reaches from the bladder to the end of the penis. 
Its length varies from seven and a half to nine inches and a 
half, and it presents one or two curves according to the state 
itis of the penis. At first the canal is directed forwards through 


curved . : ° 
secord- the triangular ligament of the perineum, and next upwards 


the con: to the body of the penis, forming a large curve with the con- 

the. cavity to the pubes. Thence to its termination the urethra 

pen's* is applied to the penis, and whilst this body remains pendent, 
it forms a second bend with the concavity downwards ; but if 
the penis is raised, the canal makes but one curve through- 

itsdivi- out. ‘The canal is divided into three parts, prostatic, mem- 

son’ ‘branous, and spongy. 

Pros. ‘The prostatic part is contained in the prostate gland, and 

tatic,  eceives its name from that circumstance. Its length and 
connections are the same as those of the gland (p. 543.). 

ae The membranous part is nearly an inch long, and inter- 

branous, ones between the apex of the prostate and the front of the 
triangular ligament. It is somewhat curved upwards, and 
the bulb of the corpus spongiosum is directed backwards 
below it, so that the under part appears to measure less than 


the upper. Surrounding it are the muscular fibres of the 


length ; 
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constrictor urethra, and close below are Cowper’s glands; 
beneath it is the rectum. This division of the urethra is 
the least supported and the weakest. 
The spongy part is surrounded by the corpus spongiosum pe 

urethra, and ends at the extremity of the penis, in the orifice 
in the glans (meatus urinarius). It is the longest part of 
the urethra, and measures about six inches. At its com- 
mencement this division of the excretory canal is surrounded 


by the ejaculator urinz muscle. 


Dissection.—If the penis is not sufficiently dissected to see its Dissec- 
form, let the student clean away its cellular covering. The spongy ae 
part of the urethra will also be better seen when that is done. 


The Penis is a cylindrical body which is attached to the Con- 
stituents 


front of the pubes, and depends therefrom in front of the ince 
scrotum. It consists of a firm fibrous mass (corpora caver- of the 
nosa) that forms the principal part of the organ; of a soft ee 
spongy substance that surrounds the urethra (corpus spongi- 
osum), and forms the head, or the glans penis; and of an 
integumentary investment for the whole, together with ves- 

sels and nerves. 

The integumentary covering is continued from that of the A cover- 
abdomen, but the fat that is present in the superficial fascia ieee 
in other parts is absent from this investing the penis. me 
Around the end of the penis it forms the loose sheath of the 
prepuce, which is constructed by two layers in the following 
way : —at the end of the penis the skin is reflected back- 
wards as far as around the base of the glans, constituting forms 
thus the prepuce; but it is afterwards continued over the” 
glans, and joins the mucous membrane of the urethra at the 
orifice on the surface. At the under part of the glans, and 
behind the aperture of the urethra, the integument forms a 
small triangular fold, frenum preputii. Where the integu- ana 
ment covers the glans it is very thin, and in some cases mere 
assumes the character of a mucous membrane; and behind gebace- 
the glans are some small sebaceous follicles —glandule odo- sianas. 
rifere. 

The corpora cavernosa form the bulk of the penis, and Corpora 
are two dense, fibrous, almost cylindrical tubes, which are nosa 

NN 
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, filled with vascular structure. Each is fixed posteriorly to 
" the rami of the ischium and os pubis by a thick pointed pro- 
cess, the crus penis; but after a distance of an inch and a 
half it becomes blended with its fellow in the body of the 


but each nenis. The body of the penis thus constructed is grooved 


is sepa- 
rate 
behind. 


eee 
praca 
ment o 
penis. 


Corpus 


spongio- 


sum 


sur- 
rounds 
eat 


eels 
into 


the bulb, 


above and below along the middle line, and presents anteriorly 
a narrowed but truncated extremity that is covered by the 
glans penis; along its under surface the urethra is con- 
ducted. Besides the attachment of the corpora cavernosa 
by the crura, the body of the penis is connected with the 
front of the symphysis pubis by its suspensory ligament. 

The corpus spongiosum urethre encloses the urethral 
canal, and forms the head of the penis. It isa vascular and 
erectile structure, like the corpus cavernosum, but is much 
less strong. Commencing posteriorly by a dilated part — 
the bulb, this structure extends forwards around the urethra 
to the extremity of the penis, where it swells out into the 
conical glans penis. 

The bulb is in front of the triangular ligament of the 
urethra, and opposite the junction of the crura of the cor- 
pora cavernosa. It is directed backwards slightly below 
the membranous part of the urethra, and is fixed by fibrous 


which is tissue to the front of the triangular ligament. The accele- 


obed, 


and the 
conical 
glans 
penis. 


rator urine muscle covers it; and the enlargement usually 
presents a central constriction, with a bulging on each side, 
that marks its subdivision into two lobes. 

The glans penis is a somewhat conical mass, which covers 
the blunt end of the corpus cavernosum. Its base is directed 
backwards, and is marked by a slightly prominent border — 
corona glands, which is sloped obliquely along the under 
aspect, from the apex to the base. In the apex is a vertical 
slit, in which the urethral canal terminates, and below that 
aperture is an excavation that contains the freenum preputil. 


VISCERA IN THE FEMALE PELYIS. O47 
; 


Sreotion III. 


CONNECTIONS OF THE VISCERA IN THE FEMALE, 


In the pelvis of the female is contained the lower end of the Con- 
intestinal tube, with the bladder and the urethra as in the these 
female 
male; but there are in addition the uterus, with its accesso- pelvis, 
ries, and the vagina. The rectum is most posterior, and the 
uterus and vagina lie in the concavity of its bend. The 
bladder and urethra are altogether in front of the other and their 
parts. In this sex there are three tubes connected with the tion. 
viscera that are directed forwards, one above another, to 
the surface, viz. the tube of the rectum, that of the vagina, 
and that of the urethra. 

Directions for removing the innominate bone are given Ue Ay 
with the dissection of the male pelvis, and the student should Mak of 
use the description in Section I. (p. 533.) to learn the fascie pelvis. 
and the muscles of the pelvis, that are common to both 
sexes, before he makes the special dissection of the viscera 
of the female pelvis, as below. 


Dissection. — On taking away the recto-vesical fascia and some Then 
cellular membrane, the several viscera will come into view. To ees 
maintain the position of the uterus it should be held up with a vS¢°* 
piece of string passed through the upper part. ‘The reflections of ae 
the peritoneum on the viscera are to be preserved, and a piece of 
cotton wool is to be placed between the rectum and uterus. 

The obliterated part of the internal iliac artery is to be followed 
forwards to the bladder, but allthe other branches may be cut 
away on this the left side; the ureter will be found passing to the 
bladder close to that artery. Afterwards clean, and partly sepa- 
rate the urethra, the vagina, and the rectum at the anterior part 


of the pelvis, but preserve the arteries on the rectum. 


The peritoneum partly covers the viscera, as in the male. Reflec 


Investing the upper part of the rectum, and forming behind ihe tas 
it the meso-rectum, the membrane is continued for a short 
distance on the front of the intestine to the posterior part of 
the vagina, and to the back of the uterus. It covers the 
posterior, and the greater part of the anterior aspect of the 
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uterus, and can be traced to the bladder without again touch- 
ing the vagina. On each side of the uterus it forms a wide 
fold (broad ligament), which attaches that viscus to the 
wall of the abdomen and pelvis. As the peritoneum is fol- 
lowed upwards to the wall of the abdomen, it will be found 
to cover the posterior aspect of the bladder, but only a part 
of each lateral aspect, viz. that behind the position of the 
obliterated hypogastric artery. In the female, the pouch 
corresponding to that in the male between the rectum and 
bladder, can scarcely be said to exist, because the vagina in- 
tervenes between the two, and arrests, so to speak, the pass- 
ing forwards of the peritoneum. In the pelvis the serous 
membrane forms the following ligaments :— 


The broad ligament of the uterus passes from the side of the 
uterus to the wall of the abdomen, and supports this organ in the 
cavity of the pelvis. By its position across the pelvis it divides 
the cavity into an anterior and a posterior part ; in the former are 
placed the bladder, urethra, and vagina; in the latter the upper 
part of the rectum, and the small intestines when they reach the 
pelvis. Each ligament shows traces of a subdivision into three 
pieces, corresponding to the parts contained between its two layers; 
thus there is a posterior piece that belongs to the ovary and its 
ligament; an anterior, near the upper part, which is appropriated 
to the round ligament; and a middle piece, the highest of all, that 
surrounds the Fallopian tube. It is at the free extremity of the 
Fallopian tube that the peritoneum is continuous with the mucous 
membrane. 

Between the neck of the uterus and the back of the bladder is 
a small fold on each side, which is sometimes described as a liga- 
ment (anterior ligament) of the uterus. 

The ligaments of the bladder (false ligaments) are the same as in 
the male, and are five in number, two posterior, two lateral, and a 
superior: they are all blended in one large piece of peritoneum 
reaching from the bladder to the side and front of the pelvis. In 
the female the posterior ligament containing the ureter and the 
vessels of the bladder is less marked than in the male, because the 
uterus intervenes and pushes aside the vessels. 


The RECTUM is not so curved in the female as in the male, 
and is generally larger. Descending along the middle of the 
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sacrum and coccyx to the anus, the intestine is divided into 
three parts : — 

The first part extends to the third piece of the sacrum, of upper, 
and is enveloped by the peritoneum, except posteriorly : its 
connexions are the same as in the male. 

The middle part reaches to the tip of the coccyx, and has middle, 
the vagina above and in contact with it. The peritoneum 
covers the front for a short distance. 

The lower part curves to the anus away from the vagina, oe 
so as to leave a space between the two which corresponds on part. 
the surface to the part of the perinzum between the anus 
and the vulva. The levatores ani are on each side, and 
unite below it. 

The UTERUS is somewhat of a conical shape, flattened Foun 
from before backwards, with the wider end placed upwards, ation. 
and the lower end communicating with the vagina. It is Position 
situate in the pelvis, between the bladder and rectum, and is brim of 
retained in place by the broad ligaments. Unless enlarged, °""* 
it is below the brim of the pelvis. This viscus is tilted for- 
wards, so that its position is oblique in the cavity of the pelvis, 
and a line through the centre of the organ would correspond 
to the axis of the inlet of the pelvic cavity, but not to that axis. 
of the vagina. 

The anterior surface is covered by peritoneum, except in surfaces. 
the lower fourth, where it is in contact with the under part 
of the bladder, and is connected to it by cellular membrane. 

The posterior surface is altogether invested by the serous 
membrane. 

The upper end (fundus vel basis uteri) is the largest part Extre- 
of the organ, and is in contact with the small intestines. ee 
The lower end, or the neck (cervix uteri) is received into 
the upper part of the vagina. 

To each side is attached the broad ligament which encloses On the 
the Fallopian tube, the round ligament, and the ovary. eae 
a. ‘The Fallopian tube is contained in the free border of Falto- 
the ligament, and is connected by the one end to the upper ube, 

angle of the uterus, whilst the other is loose in the cavity of 
the pelvis. At its attachment to the uterus the tube is of 
NN 3 


590 


round 
ligament 


and the 
ovary 
and 


its liga- 
ment. 


Extent 
and 
form ; 


length ; 


axis 3 


connec- 
tions. 


Lower 
end 
closed 
some- 
times. 


Bladder 


DISSECTION OF THE ABDOMEN. 


small size, but it increases towards the opposite end, where 
it is dilated like the end of a trumpet, and fringed (corpus 
fimbriatum). 

b. The round or suspensory ligament is a fibrous cord, 
that is directed outwards through the internal abdominal 
ring, and the inguinal canal, to the groin. This cord lies 
over the obliterated hypogastric, and the external iliac artery, 
and is surrounded by peritoneum, which accompanies it a 
short way into the canal. 

c. The ovary is placed nearly horizontally, bulging at the 
posterior aspect of the broad ligament, and is connected to 
the uterus at the inner end by a special fibrous band, ligament 
of the ovary. Its form is oval, and its margins are turned 
forwards and backwards. Its size is very variable. 


The Vacina is the tube between the uterus and the ex- 
terior of the body. It is somewhat cylindrical in shape, 
though flattened on the front and back. Its length is from 
four to five inches. ‘The vagina is slightly curved as it follows 
the bend of the rectum, and its axis therefore corresponds at 
first to that of the outlet of the pelvis, but higher up to 
the axis of the cavity of the pelvis. In front the vagina 
is in contact with the base of the bladder, and with the 
urethra; and beneath or below it is the rectum. To the side 
is attached the recto-vesical fascia, which sends a sheath 
along the lower part of the tube. The upper end receives 
the neck of the uterus by an aperture in the anterior or 
upper wall; and the lower end is the narrowest part of the 
canal, and is surrounded by the sphincter vagine muscle. In 
children, and in the virgin, the external aperture is closed by 
the hymen. ‘The vagina is surrounded by a large plexus of 
veins. 


The Brapper is placed at the anterior part of the pelvis, 
above the vagina, and in contact with the back of the pubes. 


resem- Its form, position, and connections, so closely approach those 


bles that 


of the 
male. 


Differ- 
ences 


of the bladder in the male body, as to render it unnecessary 
to repeat them again here (see p. 541.). The chief differences 
in the bladder of the two sexes are the following : — 

In the female the bladder is larger than in the male, and 
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its transverse exceeds its vertical measurement. The base is between 
of less extent; itis in contact with the vagina and the lower reat 
part of the uterus; butit does not project below the level of 
the urethra, so as to form a pouch asin the male. On the 

side of the viscus there is not any vas deferens, and the 
prostate is absent from the neck. 

The ureter has a longer course in the pelvis of the female pend 
than in that of the male before it reaches the bladder. After ter. 
crossing the internal iliac vessels it passes by the neck of the 
uterus ere it arrives at its destination. 

The wrethra is a small narrow tube about one inch and a Urethra; 


half long, which curves slightly below the symphysis pubis, and 


form ; 
the concavity being upwards. Its situation is above the vagina, . nec. 
and its external opening is placed within the vulva. In its tons 


course to the surface it is imbedded in the tissue of the P@S, 
vaginal wall, and perforates the triangular ligament of the 
perineum, but before reaching the last structure it is sur- 
rounded by muscular fibres (constrictor urethrz, p. 412.). 
A plexus of veins surrounds the urethra as well as the 


vagina. 


Section IV. 
VESSELS AND NERVES OF THE PELVIS. 


Tus section is to be used by the dissectors of both the male 
and female pelvis. 

In the pelvis are the internal iliac vessels and their Vessels 
branches to the viscera; the sacral nerves and the sacral necie 
plexus; and the sympathetic nerve, consisting both of a palin 
gangliated cord, and of offsets of the hypogastric plexus. 

Dissection. — The internal iliac vessels are to be dissected on To dis- 
the opposite side, the right. Let now the air escape from the reir 
bladder, and draw it and the rectum, together with the uterus and pels 
vagina in the female, from their situation in the centre of the 
pelvis. Remove the peritoneum and cellular membrane from the 
viscera and from the trunks of the vessels, and follow onwards the 
branches that leave the pelvis or supply the viscera; the obliterated 
cord of the artery is to be traced on the bladder to the umbilicus. 

NN 4 
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Nerves. With the vessels are offsets of the hypogastric plexus of nerves, 
but in the present state of the body these will probably not be 
seen; and in dissecting the vessels to the bladder and rectum 
branches of the sacral spinal nerves will come into view. The 

Veins. veins in a general dissection may be removed to make clean the 
arteries. When the vessels are quite prepared the bladder may 
be again distended, and the viscera replaced. 


Destina. Lhe INTERNAL ILIAC ARTERY is one of the trunks re- 

the * sulting from the division of the common iliac artery, and 

*rer¥s furnishes branches to the viscera of the pelvis, to the gene- 
rative organs, and to the thigh. 

le and In the adult the vessel is a short trunk, of large capacity, 

* which measures about an inch anda half in length. Directed 

downwards, as far as the sacro-sciatic notch, the artery 

termi- terminates in two large trunks, from which the several 

’ branches are furnished. From its extremity a partly oblite- 

rated vessel (obliterated hypogastric) extends forwards to the 
position bladder. In entering the pelvis the artery lies in front of 
of vein; ° e : 
’ the lumbo-sacral nerve and the pyriformis muscle, and is 
connec- Contained in the fold of peritoneum that forms the posterior 
- ligament of the bladder. It is accompanied by the internal 
iliac vein, which is posterior to it, and somewhat on the 
outer part on the right side. 

Branch- The branches of the artery are numerous, and arise from 

a the large trunks of the internal iliac usually in the following 
manner: —from the posterior trunk arise the ilio-lumbar, 
lateral sacral, and gluteal branches; and from the anterior 
trunk come the vesical (upper and lower) obturator, sciatic, 
and pudic, and, in the female, the uterine and vaginal 
branches. 

Trunk Peculiarities. — The length of the internal iliac varies from half an 

lenthe inch to three inches, its extreme measurements, but in two thirds of a 
certain number of instances (Quain) it ranged from an inch to an inch 


andin andahalf. The increased length of the internal iliac is dependent upon 


the spot the shortening of the common iliac artery. The ending of the vessel 


itends. may be at any spot between the usual place of origin and termination. 


Condi- In the fetus the internal iliac becomes the hypogastric artery, 


tion of and leaves the abdomen by the umbilicus. Larger than the ex- 


ns. ternal iliac artery, and entering but slightly into the cavity of the 
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pelvis, the vessel is directed forwards to the back of the bladder, 
and then upwards along the side of that viscus to its apex. Be- 
yond the bladder the vessel ascends along the posterior aspect of 
the abdominal wall with the urachus, and converges to its fellow, 
to reach the umbilicus. Here the vessels of opposite sides come 
into contact with the umbilical vein, and passing from the abdomen 
through the aperture in that spot, enter into the placental cord, 
and receive the name umbilical. In the fetus, as in the adult, the 
same branches are furnished by the artery, though the relative size 
at the two periods is very different. 

When uterine life has ceased the hypogastric artery diminishes and its 


ansfor- 
in consequence of the arrest of the current of blood through it, mation 


to that 
and finally becomes obliterated more or less completely as far back ae 
adult. 
as to an inch and a half of its commencement, only a cord remain- 
ing in the position of the former vessel; commonly, however, the 
cord is pervious by means of a very small canal as far as the upper 
part of the bladder, and gives origin to the vesical arteries. 


The branches arising from the posterior part of the in- Branch- 
es of the 


ternal iliac, are, ilio-lumbar, lateral sacral, and gluteal. posterior 

1. The ilio-lumbar branch passes outwards beneath the ite 
psoas muscle and obturator nerve, but in front of the lumbo- 23" >’ 
sacral nerve, and divides into an ascending and a transverse 


branch in the iliac fossa. 


a. The ascending or lumbar offset which is beneath the psoas, air 
supplies that muscle and the quadratus lumborum, and anastomoses 
with the last lumbar artery: it sends also a small spinal branch 
through the foramen between the sacrum and the last lumbar 
vertebra. 

b. The transverse or tliac part divides into branches that ramify a trans- 
in the iliacus muscle, some running over and some beneath it. At pranch. 
the crest of the ilium these branches anastomose with the lumbar 
and circumflex iliac arteries, and some twigs from the deep branches 
enter the innominate bone. 

The lateral sacral branches are two in number, superior Lateral 
and inferior ; they correspond in situation to the lumbar ar- arteries 
teries, and form a chain of communication by the side of the 
apertures in the front of the sacrum. These branches supply 
the muscles (pyriformis and coccygeus), and anastomose with 
the preceding, as well as with the middle sacral branch. A supply 
small spinal branch enters the spinal canal through each anti 
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aperture in the sacrum. ‘The upper of the two arteries is 
the largest. 

stent 3. The gluteal artery is a short thick trunk, that appears 
to be the continuation of the posterior division of the internal 
iliac. Its destination is to the gluteal muscles on the dorsum 
of the innominate bone, and it is transmitted from the pelvis 
above the border of the pyriformis muscle, with its accom- 
panying vein and the superior gluteal nerve. 


ven In the pelvis this artery gives small branches to the contiguous 
oo souscles (iliacus pyriformis and obturator), and a nutritious artery 
to the bone. 


salle rapes The branches from the anterior division of the internal 


anterior jliac artery are the following : — 
trunk. ‘ ; : ‘ ¥ 
Vesical 1. The vesical arteries are named superior and inferior, 
arteries ; : ouptia 

"and are distributed to the upper and lower parts of the 


bladder. 


threeor a The upper vesical are three or four in number, and arise at 
pore intervals from the partly obliterated hypogastric trunk; the lowest 
is sometimes called middle vesical branch. Offsets are distributed 
from these branches to all the body and upper part of the bladder. 
Gia 26: b. The lower vesical artery arises from the front of the internal 
lower, iliac in common with a branch to the rectum, or with one to the 
vagina in the female. It is distributed to the base of the bladder, 
to the vesiculz seminales, and to the prostate. A small offset from 
this artery, or from the upper vesical, is furnished to the vas de- 
ferens, and ascends on it as far as the inguinal canal. 
withan Lhe branch to the rectum (middle hemorrhoidal) is either supplied 
eset t© by the inferior vesical, as before said, or by the pudic. It ramifies 
tum. —_ on the anterior and lower part of the rectum, and on the vagina in 
the female, and anastomoses with the superior and inferior hemor- 
rhoidal arteries. 


Ovturae 2. The obturator artery is distributed outside the pelvis, 
tor ar- . ot . : 
tery and merely crosses this cavity to reach its aperture of exit. 
courses ‘This branch springs usually from the anterior division of the 
pelvis. internal iliac artery, and is directed forwards below the brim 
of the pelvis to the aperture in the upper part of the thyroid 
foramen. Passing from the pelvis by that opening, the 
getery ends in two branches that encircle the obturator 


men. In the pelvis the artery has its companion nerve 


Offsets tora, 
in pelvis$* > 


: 
4 
2 
7 
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above, and the vein below it, and it distributes the following 
small branches : — 


a. Iliac branch.— Amongst other small offsets the obturator fur- iliac and 
nishes a twig to the iliac fossa to supply the bone and the iliacus 
muscle; this anastomoses with the ilio-lumbar artery. 

b. The pubic branch, arising as the artery is about to leave the most 
pelvis, ascends on the posterior aspect of the pubes, and communi- 
cates with the corresponding branch of the opposite side, as well as 
with the offset sent downwards from the epigastric artery. There 
may be more than one branch to the pubes. 


Peculiarities. —The obturator artery may arise at the front of the Its ori- 
pelvis, from the epigastric instead of the internal iliac trunk, and turn epigas. 
down almost vertically to the thyroid aperture. Or it may arise by two a “iliac, 
roots, one from the epigastric, another from the internal iliac, the roots or from 
varying in size in different instances: thus they may be nearly equal in noes 
size, that from the internal iliac may be the larger of the two, or that 
from the epigastric may be the largest (Quain). The position ‘of the 
obturator to the internal crural ring, in the instances of origin from the 
epigastric, has been before alluded to (p. 445). 

Further, the obturator may take origin from the external iliac From 


external 
artery. iliac. 
The frequency with which these different peculiarities occur will be Fre- 


found in Mr. Quain’s work on the “Anatomy of the Arteries.” Suffice 4/¢c" 


it to say here that the origin from the internal iliac is the most fre- pee sets 
quent, that from the epigastric next, and the origin from the two sources, 
or from the external iliac artery, the least frequent. 


3. The sezatie artery is the next largest branch to the sciatic 
gluteal, and may be considered the offset by which the in- ““"’ 
ternal iliac artery terminates. The artery is continued over jy the 
the pyriformis muscle and the sacral plexus to the lower ?°”® 
part of the sacro-sciatic notch, where it leaves the pelvis 
between the pyriformis and coccygeus. External to the eee 
pelvis it divides into branches beneath the gluteus maximus 
muscle. In the pelvis it supplies the pyriformis and coccy- 
geus muscles. 

4, The pudice artery has nearly the same connections in Pudic 
the pelvis as the sciatic, from which it often springs; es- hens 
caping from the pelvis it ends in the perineum and in the ma 
genital organs. If the artery arises by a separate trunk 
from the internal iliac, it accompanies the sciatic, though 
external to it, and leaves the pelvis between the pyriformis 
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Some 
small 
offsets. 


When 
smaller 
than 
usual, 
an acces- 
sory 
branch 
comes 
from 
internal 
iliac. 


Branch- 
es in the 
female. 


Uterine 
artery 


supplies 
uterus. 


Vaginal 
artery. 


Branch- 
es of the 
aorta. 


Ovarian 
artery. 
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and coccygeus. At the back of the pelvis it winds over the 
spine of the ischium, and enters the perineum. (See p. 407.) 


In the pelvic part of its course the artery gives some unimpor- 
tant branches, and frequently the middle hemorrhoidal branch 
arises from it. 


Peculiarities. —The pudic artery is sometimes smaller than usual, 
and fails to supply some of its ordinary branches, especially the last to 
the penis. In those cases the deficient branches are derived from an 
artery, accessory pudic (Quain), which takes origin mostly from the 
pudic inside the pelvis, and courses forwards by the side of the lower 
part of the bladder, and the upper part of the prostate gland, to leave 
the pelvis below the pubic arch. It furnishes branches to supply the 
place of those that are wanting. 


The branches of the internal iliac artery that are peculiar 
to the female are two, the uterine and vaginal. 

5. The uterine artery passes inwards between the layers 
of the broad ligament, to the neck of the uterus. At that 
part the vessel changes its direction, and ascends along the 
side of the uterus to the fundus, where it anastomoses with 
the ovarian artery (spermatic) of the aorta. Numerous 
branches enter the substance of the uterus, ramifying in it, 
and anastomose with those of the opposite side. This artery 
and its branches are remarkable for their tortuous condition. 


a. At the neck of the uterus some small twigs are supplied to 
the vagina and bladder, and the special vaginal artery may arise 
from it at that spot. 

b. Branches in the broad ligament.—One branch accompanies 
the round ligament into the inguinal canal and anastomoses with a 
branch of the epigastric. Another extends on the Fallopian tube, 
and divides into long branches that reach the end. And a third, 
according to J. Webber, is distributed to the ovary. 


6. The vaginal artery seldom arises separately from the 
internal iliac. Combined with the preceding, or with the 
branch to the rectum, this artery extends to the vagina, and 
ramifies in its wall as low as the outer orifice. 

The remaining arteries in the pelvis that are not derived 
from the internal iliac are the ovarian, superior hemorrhoidal, 
and middle sacral. 

The ovarian artery has been described in part with the 


— 
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branches of the aorta, and has been traced to the pelvis (p. 
516.). After passing the brim of the pelvis it becomes tor- 
tuous, and enters the broad ligament to be distributed to the 
ovary. In the broad ligament there is a free anastomosis 
between the ovarian and uterine arteries. 

The superior hemorrhoidal artery is the continuation of superior 
the trunk of the inferior mesenteric behind the rectum, and rhoidal. 
divides into two branches opposite the middle of the sacrum. 
From the point of the division of the trunk these branches 
are continued along the rectum, one on each side, to the 
lower part of the gut, and anastomose with its other vessels, 
viz. the middle and inferior hemorrhoidal arteries. 

The middle sacral artery, a small branch from the bifur- Middle 
cation of the aorta, descends along the middle line of the ae 
body, over the last lumbar vertebra, the sacrum, and coccyx, 
and terminates at the lower part of the spinal column, by 
anastomosing with the lateral sacral arteries. 


In its course the artery gives small branches laterally opposite has 
each vertebral element of the sacrum to anastomose with the lateral “W°¢,. 
sacral arteries, and supply the nerves and the bones with their 
periosteum. Sometimes a small branch is furnished by it to the 
lower end of the rectum, which takes the place of the middle 
hemorrhoidal artery. 


The INTERNAL ILIAC VEIN receives the blood from the wall Veins 
of the pelvis and from the pelvic viscera by branches corre- in thie’ 
sponding for the most part to the arteries. The vein is a nae 
short and thick trunk, which is situate at first on the inner position 
side of the internal iliac artery; but as it ascends to join with teat 
the external iliac it passes behind the artery, and on the right 
side reaches even the outer aspect of that vessel. 

Some of the branches that form the trunk of the internal Leche 
iliac vein, viz. the gluteal, obturator, and sciatic, have the tha ae 
same anatomy as the arteries; but the following branches, are 
the pudic, vesical, uterine, and vaginal, have some peculia- 
rities. : 

The pudic vein receives roots corresponding to the bas 


branches of the artery, with the exception of the dorsal vein. 
Its hemorrhoidal branch commences in a large plexus around 
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the lower end of the rectum (plexus hemorrhoidalis) with 
which the superior hemorrhoidal vein communicates. 
dorsal The dorsal vein of the penis receives vessels from the cor- 
penis, pora cavernosa and corpus spongiosum, pierces the triangular 
ligament of the urethra, and divides into two, a right and 
left branch, which enter a plexus around the membranous 
part of the urethra and the prostate. 
vesical, The vesical veins commence in a plexus about the lower 
part of the bladder, that anastomoses with the prostatic and 
hemorrhoidal veins. 
penne, fod he, uterine veins are numerous, and form a plexus in and 
by the side of the uterus. This plexus inosculates above 
with the ovarian plexus, and below with one on the vagina. 
vaginal The vaginal veins also surround the vagina with a large 
vascular plexus. 
The other veins of the pelvis (ilio-lumbar, lateral sacral, 
and middle sacral) open into the common iliac vein. 


Dissec- Dissection. —'To dissect the nerves of the pelvis it will be neces- 
tion of ‘sary to detach the urethra from the arch of the pubes. Next, the 
nerves, yrecto-vesical fascia and the levator ani, together with the vessels 
pelvis of the viscera, should be cut through on {the right side, in order 
that the viscera may be drawn aside from the pelvis. Ifthe bladder 
sacral is distended let the air escape from it. The sacral nerves will be 
and coc- : : : 
cygeal, exposed as they issue from the sacral foramina; the dissector 
should follow the first four into the sacral plexus, and some 
branches from the fourth to the viscera. A branch of nerve (su- 
perior gluteal) arises from the lumbo-sacral cord as this passes to 
the sacral plexus. The last sacral and the coccygeal nerve are of 
small size, and will be found coming through the coccygeus muscle 
close to the coccyx; these are to be dissected with care. The 
student will best find these last nerves by tracing connecting fila- 
ments that pass from one to another, beginning with the offset 
from the fourth nerve. 


aber ie At the lower part of the rectum, bladder, and vagina is a large 
pathe- 


tic. plexus of the sympathetic (pelvic plexus, Beck) which gives offsets 


to the viscera along the arteries. This plexus is generally destroyed 
in this stage of the dissection ; but if it remains the student should 
trace the offsets from it, and its communicating branches with the 
spinal nerves. 


Se eS eee 


OE ee 


SACRAL NERVES AND PLEXUS. 559 


SPINAL SACRAL NERVES.—The anterior divisions of the sacral 
five sacral nerves decrease suddenly in size from above down- ae aves 
wards ; for whilst the first two are large trunks, the last two 
are small and slender. Issuing by the apertures in the front 
of the sacrum (the fifth nerve excepted), the nerves receive 
short filaments of communication from the gangliated cord of 
the sympathetic. The three first nerves, and part of the theaee 
fourth enter the sacral plexus, but the fifth ends on the back peculiar 
of the coccyx. ik 

The fourth nerve divides into two parts, as above stated : fourth, 
one communicates with the sacral plexus; the other distri- 
butes the following branches to the viscera and the sur- peta 


te gives 
rounding muscles, and joins the fifth nerve. 


a. 'The visceral branches supply chiefly the bladder and the vagina, visceral 
and communicate with the sympathetic nerve to form the pelvic 
plexus. Sometimes these branches come from the third sacral 
nerve. 

b. The muscular branches are three in number. One rather long ithe 
branch enters the levator ani on its visceral aspect; another sup- lar off- 
plies the coccygeus; and the third reaches the perineum by pierc- an 


ing the coccygeus muscle. (See page 399.) 


The jifth nerve comes forwards from the lower end of the fith is 
spinal canal through the coccygeus muscle. As soon as peas 
it appears in the pelvis it receives the communicating branch Palate 
from the fourth nerve; the nerve is then directed down- 
wards in front of the coccygeus, where it is joined by the 
coccygeal nerve, and perforates the muscle near the tip of ends on 
the coccyx, to end on the posterior surface of that bone. Bas 

The coceygeal nerve (sixth sacral), after leaving the lower Coccy- 
end of the spinal canal, appears through the coccygeus sage 
muscle, and joins the fifth sacral nerve. 

SacraL Prexus. — This plexus is a large flat band, in Sacral 
which are united the lumbo-sacral, and the first three sacral ; 
nerves, with part of the fourth sacral nerve. It is situate situation 
on the pyriformis muscle, and beneath the sciatic and pudic 
branches of the internal iliac artery. From the spot where and 
the nerves join, the plexus becomes gradually smaller to- 
wards the lower end, and leaving the pelvis below the pyri- 


formis, terminates in branches for the lower limb. 
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Its on Most of the branches of the plexus arise outside the 
es pelvis, and are distributed to the back of the lower limb. 


to mus- Only two internal muscles of the pelvis (pyriformis and ob- 


side the turator internus) receive their nerves from the sacral plexus. 
) 


one to The nerve to the obturator internus muscle arises from 

obtura- ° ° 

tor, the part of the plexus resulting from the union of the lumbo- 
sacral with the first sacral nerve; it leaves the pelvis with 
the pudic artery, and winds over the spine of the ischiam 
and through the small sacro-sciatic notch to enter the visceral 
surface of the muscle. 

two to The nerves to the pyriformis are commonly two in num- 

per ber, and arise from separate parts of the plexus: they also 
enter the muscle at its visceral aspect. 

epee The pudic nerve, like the artery of the same name, sup- 
plies the rectum, the perineum, and the genital organs. 

Fam Fern The nerve arises at the lower part of the plexus as this is 

origin. about to pass from the pelvis, and then accompanies its 
artery through the small sacro-sciatic notch to the perineum. 


(See p. 408.) 


Eran a Be remaining branches of the plexus, viz. the small and 
lower great sciatic nerves, with small muscular offsets to the gemelli 


after. and quadratus femoris, are described with the lower limb. 
— See DissECTION OF THE BUTTOCK. ; 
Superior The superior gluteal nerve is a branch of the lumbo-sacral 
utea ° ° e 
nerve cord, and arises from it opposite the upper part of the large 
endsin sacro-sciatic notch. It passes outwards above. the pyri- 
gluteal 3 > ° ‘ 
muscles. formis muscle to the back of the pelvis, where it ends in 


branches for the two smaller gluteal muscles. 


Trace Dissection. — Besides the large plexus of the sympathetic by the 
tel side of the bladder, the student will have to expose the part of the 
thetic. oangliated cord that lies in front of the sacrum. The several 

ganglia (three or four) and their branches will come into view 


after the cellular membrane is removed. 


Sympa-  SympatuetTic Nerve. —In the pelvis the sympathetic 


the pel- nerve consists of a gangliated cord (on each side) and of two 
lateral plexuses for the supply of the viscera. 
The A. The gangliated cord lies on the front of the sacrum 


gansii- ond internal to the series of apertures in that bone. It is 


cord 


ek ts, 
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continuous superiorly with the lumbar part of the cord by a 
single or double internodal piece; and inferiorly the cords joins one 


° ° ° e oO Ooppo- 
of opposite sides converge, and are united in front of the site side 


coccyx by means of a loop, on which is situate a single me- where 
dian ganglion, gang. impar. Each cord is marked by gan-agan. 
glia at intervals, the number varying from three to five. a 
From the ganglia branches of communication pass to the offsets 
spinal nerves, and some filaments are directed inwards in bela 
front of the sacrum. 

a. The connecting branches are two to each ganglion, and are tothe 
very short. Like the branches of the lumbar ganglia they may rere! 
enter two sacral nerves instead of one. 

b. The internal branches are smaller than those of other parts of [3 0P°. 
the cord, and communicate in front of the sacrum and around the een 
middle sacral artery with branches from the opposite side. From and the 
the first, or two first ganglia some filaments are furnished to the bate 
hypogastric plexus ; and from the terminal connecting branches and 
the ganglion impar, in front of the coccyx, offsets descend over that 


bone. 


B. The visceral or pelvic plexuses (lateral inferior hypo- Plexuses 
gastric) are two in number (right and left), and are derived sympa 
mainly from the lateral prolongations of the hypogastric 
plexus (p. 463.). Each lateral part of the hypogastric situa- 
plexus is continued downwards to the side of the bladder ah 
and rectum, or to the side of the vagina in the female, where 
it becomes united with offsets from the third and fourth how 
sacral nerves, and constitutes the above-named plexus. Nu- Warrat 
merous ganglia are found in the plexus, especially at the 
points of union of the spinal and sympathetic nerves. 

From each plexus offsets are furnished to the viscera of Offets 
the pelvis, and to the genital organs, along the branches of viscera 
the internal iliac artery. These different secondary plexuses male, 
have the same name as the vessels on which they are placed ; 
but as they may not be seen in the dissection, a mere enu- 
meration of them will be sufficient. 


1. The inferior hemorrhoidal plexus is an offset to the rectum to the 
cE ated : rectum ; 
from the back of the pelvic plexus, and joins the sympathetic on“ 
the superior hemorrhoidal artery. 


. . J =, h 
2. The vesical plexus contains large nerves and many spinal oe fi 
00 
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nerves, and passes forwards to the side and lower part of the 
bladder. It gives one offset to the vesicula seminalis, and another 
to the vas deferens. 


to the 3. The prostatic plerus leaves the lower part of the pelvic plexus 
Fiand and is distributed to the substance of the prostate gland. At the 


front of the prostate an offset of the nerves (cavernous) is con- 

sao tinued’onwards to the dorsum of the penis, to supply the caver- 
nous structure. On the penis the cavernous nerves join the pudic 
nerve. 

Offsets In the female there are the following additional plexuses, 

female: for the supply of the viscera peculiar to that sex :— 

tothe Ovarian plexus.—The principal nerves to the ovary are derived 

ovary; from the renal and aortic plexuses, and accompany the artery to 
that body ; but the uterine nerves also supply some filaments to it. 

to the Vaginal plerus.—The nerves to the vagina are of large size, and 

me" are not plexiform, but consist in greater part of spinal nerve fibres : 
they end in the lower part of that tube. 

wey The uterine nerves are furnished to the uterus without admixture 

uterus.’ with the spinal nerves. The nerves ascend along the side of the 
uterus, and are, for the most part, long slender filaments, without 
ganglia or communications until they terminate in the substance 
of the viscus. Some few nerves that surround the arteries are 
plexiform and ganglionic. — Beck.* The Fallopian tube receives 
its branches from the uterine nerves. 

eee The lymphatic glands of the pelvis form a chain in front 

pelvis; of the sacrum and along the internal iliac artery. The effer- 
ent ducts of these bodies join the lumbar glands. Into these 

lympha- glands the deep lymphatics of the penis, and of the genital 


tering organs in the female, and the lymphatics of the viscera and 
wall of the pelvis, are collected. 


* The distribution of the sympathetic nerve in the pelvis has been 
greatly certified by the excellent dissections of Mr. Beck. See Philo- 
sophical Transactions (Part II.) for 1846. 
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SECTION V. «4 
ANATOMY OF THE VISCERA OF THE MALE. 


Tue bladder and the parts at its base, viz. the vesicule 
seminales and the prostate gland, are to be taken first for 
examination. 


Dissection.—To study the form and structure of the viscera it Takeout 
will be necessary to dislodge them from the cavity of the pelvis. t¢¥'* 
In this step the student should carry the scalpel around the pelvic 
outlet, close to the osseous boundaries, so as to detach carefully 
the crura of the penis from the bones, and to divide the parts con- 
nected with the end of the rectum. After the viscera are removed, 
separate the rectum from the others, but leave together the bladder 
and the penis and urethra. Distend again the bladder, and dissect ciean 
the peritoneum and cellular membrane from the muscular fibres. {1° gor 
Clean afterwards the prostate and vesiculz seminales, and follow aus 
the duct of the latter and the vas deferens into the gland. If any tate. 
of the integument of the scrotum has been left attached to the 


penis it is to be removed, and the penis and urethra are to be made 
clean. 


THE PROSTATE GLAND AND SEMINAL VESICLES. 


Prostate GLAND.— This is a firm glandular body that use ana 
secretes a special fluid. It surrounds the neck of the bladder fio, 
and the beginning of the urethra, but its connections with 
the surrounding parts have been enumerated (p. 543.). 

The gland is conical in form, with the base or larger end Form, 
directed backwards, and is usually likened to a chesnut, 
which it much resembles. Its dimensions in different direc- dimen- 
tions are the following: transversely at the base it mea- ae 
sures about an inch and a half, from apex to base rather 
more than an inch, and in depth about three quarters of an 
inch or an inch; so that an incision directed obliquely 
downwards and outwards from the apex to the lateral part 
of the base of the gland, will be the longest that can be 
practised in this body. Its weight is about an ounce, but in aa, 
this respect it varies greatly. 
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DISSECTION OF THE ABDOMEN. 


On the upper surface the prostate is rounded, but a slight 
eroove lies along the centre ; and on the under surface, 
which is larger and flatter, there is a median hollow indi- 
cating its division into lobes. The posterior part, or the base 
is thick, and in its centre is an excavation which receives 
the common ejaculatory ducts. The sides are rounded, and 
are prolonged backwards beyond the notch in the base. 

Three lobes are described in the prostate, viz. a middle 
and two lateral, though there is little division of the glandular 
mass. The lateral lobes are similar on each side, and, 
forming the chief part of the gland, are prolonged back be- 
yond the notch in the base. The middle lobe will be brought 
into view by detaching and throwing down the vesicule 
seminales and the ejaculatory ducts from the bladder : it is 
a small piece of the gland between the neck of the bladder 
and the ejaculatory ducts, which extends transversely be- 
tween the lateral lobes. Oftentimes this middle lobe is 
enlarged in old people, and projects upwards into the bladder, 
so as to interfere with the flow of the urine from that viscus, 
or the passage of a catheter into it. 

The urethra and the two common ejaculatory ducts are 
contained in the substance of the gland: the former is 
transmitted through the gland from base to apex; and 


the latter perforate it obliquely to terminate in the urethral 


canal. 

On a section being made into the gland the mass appears 
reddish in colour; to the feel it is firm though lacerable ; 
and it is enveloped by a thin fibrous covering that sends 
processes into the interior. 

Structure. — This gland resembles others in its general 
structure, but the excretory ducts are not united into one 
canal. On tracing inwards one of the ducts, after the ure- 


thra has been laid open, it will be found to divide as it sinks 
into the gland, and its final branches to give origin to small 


sessile vesicles, which are arranged around, and open into 
them. On the exterior of the vesicles and ducts the blood- 
vessels ramify; and lining the interior of the tubes is an 
epithelium of the columnar kind, which becomes pavemental 
in the vesicles. The ducts of the gland vary in number 


a a 
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from twelve to twenty, and open into the prostatic part of Number 
the urethra (p. 570. ). of ducts. 


Blood-vessels. — The arteries are unimportant, and are furnished Arteries. 
by the vesical and hemorrhoidal (p. 554.), The veins form a jot 
plexus around the gland, which communicates in front with the plexus. 
dorsal vein of the penis, and behind with a plexus of veins at the 
base of the bladder. In old men this vascular communication gives 
rise to considerable hemorrhage when it is freely cut in the opera- 


tion of lithotomy. 


VESICULZ SEMINALES. — These vesicles are two membra- Defini- 
nous, sacculated reservoirs for the secreted semen. ‘They ers 
are placed on the under part of the bladder behind the pro- Situa- 
state, and diverge from one another so as to limit laterally a 
triangular surface at this aspect of the viscus: their form 
and connections have been already described (p. 543.). 
Though sacculated behind, the vesicula becomes straight and Wavy 
somewhat narrowed in front; and at the base of the pro- fa 
state it is blended with the vas deferens to form the common 
ejaculatory duct. 

The vesicula seminalis consists, like the epididymis, of a Formed 
tube bent into a zigzag form, so as to produce lateral sacs or coiled 
pouches, which are bound together by fibrous tissue; this 
cellular structure will be shown by means of a cut into it. 
When the bends of the vesicle are undone, its formative tube, 
which is about the size of a quill, measures from four to six Length. 
inches, and ends posteriorly in a closed extremity. Con- 
nected with the tube, at intervals, are some lateral cecal 
processes. 

End of vas deferens. — Opposite the vesicula the vas End of 
deferens is increased in capacity, and is rather sacculated deferens. 
like the contiguous vesicle ; but before it joins with the tube 
of that body to form the common ejaculatory duct, it di- 

' minishes in size, and becomes straight. 

Structure. — The seminal vesicle has the same number of Vesicle 
coats as the vas deferens (p. 513.), besides the case of the 
recto-vesical fascia. Its special elastic coat is formed of special 
fibres that are supposed to be muscular. The mucous mem- jycous 
brane is thrown into ridges by the bending of the tube, and °° 


presents an areolar or honeycomb appearance: it is lined 
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iam by a laminar epithelium. In the sacculated part of the vas 
same. deferens the mucous lining resembles in a slight degree that 
in the vesicula. 
How Common seminal ducts. — 'These tubes (right and left) 
formed. : : 
are formed by the junction of the canal of one vesicula 
seminalis with the vas deferens of the same side, and convey 
Extent, the semen from its reservoir to the urethra. ‘They begin 
opposite the base of the prostate, and are directed upwards 
course, and forwards through the glandular mass, and along the sides 
of a depression (sinus pocularis), to open within it, one on 
iength, each side. Their length is rather less than an inch, and 
and _ their course is convergent to their termination, where they 
tion, are close together in the floor of the urethra (p. 570.). 
Struc. Structure. — The wall of the common duct is thinner 
‘re. than that of the vas deferens, and in the prostate gland the 


special coat is almost wanting. 


THE BLADDER. 


Bladder After the bladder has been separated from the surrounding 
outof parts, its form and the extent of its different regions can be 
body. more conveniently observed. 

Form. Whilst it is in the body, the bladder is conical in shape, and 
is rather flattened from before backwards ; but it is now more 
circular than when in its natural position, and has lost that 
arched form by which it adapts itself in distension to the 

Dimen- axis of the pelvis. If this viscus is moderately dilated, it 

we’ measures about five inches in length, and about three inches 
across (Hiischke). Its capacity is greatly influenced by the 
age and sex, and by the habits of the individual. Ordinarily 
the bladder holds about a pint, and as a general rule it is 
larger in the female than in the male. 

Nae ges SrructurE.— A muscular and a mucous coat, with an 

bladder. intervening cellular layer, exist in the wall of the bladder: at 
parts the peritoneum may also be enumerated as a constituent 
of the wall. The vessels and nerves are large. 

Perito- | The imperfect covering of peritoneum has been described 

neal (p. 589.), and has been removed. 
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The muscular coat is formed of two layers of unstriped Museu- 
muscular fibres, viz. an external or longitudinal, and an two" 
internal or circular; there are also some special fibres con-*""? 
nected with the ends of the ureters. 


a, The longitudinal fibres surround the bladder, and extend from external 
the apex to the base: above they are connected with the urachus, cadiane 
and below they are attached to the upper part of the prostate 
gland, with the exception of an anterior fasciculus jon each side, 
which is united to the back of the os pubis, through the anterior 
true ligament of the bladder. On the front and back of the bladder 
the muscular layer is stronger, and its fibres more vertical, than 
on the lateral parts. Sometimes this layer of fibres has been called, Fi 
from its action in expelling the urine from the bladder, detrusor urine ; 
urine muscle. 

b. The circular fibres are thin, and scattered on the body of the internal 
bladder, but around the cervix they are collected into a thick bundle, tar giveth 
which is called the sphincter vesice. In. some instances the fibres acne 
are hypertrophied, and project into the interior of the organ, ‘™ 
forming the fasciculated bladder; and in other cases the mucous 
coat may be forced outwards here and there between the fibres, 
producing little sacs, or the sacculated bladder. 

c. The third set of muscular fibres is continued from the openings etme! : 
of the ureters to the prostate gland, and will be seen when the lar 


bladder is opened. Ba 

Cellular coat.—This stratum is placed between the mus- Cellular 
cular and mucous layers, and is enumerated amongst the ~ 
coats of the bladder; it is composed of areolar and elastic 
tissues as in other hollow viscera. 


Dissection. — The bladder is now to be opened by an incision open the 
down the front, and the same cut is to be continued along the “4 
upper part of the prostate gland. 


The mucous membrane of the bladder is continuous pos- Mucous 
teriorly with that lining the ureters, and anteriorly with that ve 
of the urethra. It is very slightly united to the muscular has folds 
layer in consequence of the intervention of the submucous 
stratum, and is thrown into numerous folds in the flaccid 
state of the viscus, except over a small triangular surface except 
behind the opening into the urethra. The membrane is soft spot. 
and smooth to the feel, and of a pale rose colour in the healthy 
state. Its surface is studded with small mucous follicles, Follicles. 
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Epithe- particularly towards the neck of the bladder. A spheroidal 
tum. or transitional epithelium covers the surface. 
Interior — Interior of the bladder.— Within the bladder the following 
bladder. parts are to be remarked, viz., the orifices of the ureters and 
urethra, the triangular space, and the muscles of the ureters. 
Opening Orifices. — At the lower and anterior part of the bladder 
ofure- , : 
thra is the orifice of the urethra, surrounded by the prostate 
gland. The mucous membrane here presents some longi- 
tudinal folds, and the aperture is partly closed by a small 
with its prominence below, uvula vesice, occasioned by a thickening 
uvula- of the submucous tissue. This eminence is placed in front 
of the middle lobe of the prostate, and from its anterior part 
a slight ridge is continued to the floor of the urethra. About 
Open- an inch and a half behind the orifice of the urethra, and 
the rather more than that distance apart, are the two narrow 
ee openings of the ureters. ‘These excretory tubes for the urine 
perforate the wall of the bladder obliquely, lying in it for the 
distance of nearly an inch, and therefore the reflux of fluid 
through them towards the kidney is prevented, asthe bladder 
is distended: they terminate on each side by a contracted 
slit-like opening in the centre of a prominence. 
Trigne Triangular surface.—Immediately behind the orifice of 
bladder; the urethra is a smooth triangularly-shaped part of the 
bladder, which is named frigone (trigonum vesice). Its 
how apex reaches the prostate, and its base the ureters; or its 
pound boundaries may be marked out by a line on each side from 
the urethra to the ureter, and by a transverse one between 
ist age: the ureters. This space corresponds to the interval at the 
es) base of the bladder, between the prostate in front and the 
vesicule and vasa deferentia on the sides; and over it the 
mucous coat is closely united to the muscular, so as to pre- 


vent the accidental folds found in the other parts of the 


empty bladder. 
Toex- Dissection. —'The muscles of the ureters will come into view 
useles On the removal of the mucous membrane in a line from the urethra 


ofure- +o the opening of the ureter of each side: the fibres are best 


marked in a muscular bladder. - 


These The muscles of the ureters are “two strong fleshy columns, 
muscles 


pass which descend from the orifices of the ureters towards the. 


—— 
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orifice of the bladder,” where they become blended into one. from 
“Where these columns unite, they are most fleshy, and their 
fibres are more intricate ; then directing their course towards 

the lower and backmost part of the prostate, they degenerate to ine 
into tendon, and are inserted into the portion called the third tate, 
lobe of the prostate.” * 

Blood-vessels and nerves. — The source of the vesical arteries and Arteries; 
the termination of the veins are before detailed (pp. 554. 558.). veins; 
In the bladder they are disposed in greatest number about its base 
and neck. Most of the nerves that are distributed to the bladder, nerves. 
though supplied from the pelvic plexus of the sympathetic (p. 561.), 
are derived directly from the spinal nerves. 


THE URETHRA AND PENIS. 


Uretura.— The tube of the urethra extends from the Extent 
neck of the bladder to the end of the penis, and has an length; 
average length of about eight inches. It is deficient in the DOH, 
strong fibrous coat that surrounds the mucous lining in other coat. 
excretory ducts, but is supported by the structures that here 
and there surround it. The size of the canal varies at dif- 
ferent spots, and the tube is divided, as before said (p. 544.), Division 


into a prostatic, a membranous, and a spongy part. parts. 


Dissection. —'To open the urethra, let the incision through the How to 
upper part of the prostate be continued onwards to the extremity reriea 
of the penis, so as to cut through the corpus cavernosum of that 
body rather on one side of the middle line, and to leave undivided 


its septum. 


The prostatic part is nearer the upper than the lower So 
aspect of the gland that surrounds it, and lies at first above 
the middle lobe of the prostate. It is about one inch and a Dimen- 
quarter in length, and is altogether the widest and most ex-°””” vt 
tensible division of the urethral canal. The form of this shape; 
part of the tube is spindle-shaped, for it is larger in the 
middle than at either end. Its transverse measurement, at diame- 
the neck of the bladder, is about a quarter of an inch; at its 


* From a Paper by Sir C. Bell, in the third vol. of the Med. Chir. 
Transactions: “ Account of the Muscles of the Ureters.” 
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centre a line or two more; and at the front rather less than 
at the beginning. 
On the On the floor of the urethral passage, at the neck of the 
acrest. bladder, is the eminence of the uvula vesice. In front of 
this is a central longitudinal ridge of the mucous lining, 
which is prolonged anteriorly towards the membranous part 
of the canal, and is named crest of the urethra (verumon- 
tanum, caput galinaginis) ; it is formed, like the uvula, by a 
thickening of the submucous tissue. 
In the In the central fold or crest of the mucous membrane, near 
pouch, its posterior extremity, is a slight hollow named wtricle, or 
alain sinus pocularis. This depression is about a line wide at its 
sary orifice in the urethra; but from that spot it is directed back- 
ste, wards and downwards in the prostate, for the distance of a 
quarter of an inch or rather more, passing beneath the 


middle and between the lateral lobes, and ends by a cecal 


and somewhat dilated extremity. In its wall, on each side, 


andin is contained the common ejaculatory duct, which opens by a 

which ‘ srry : . 

are the arrow slit on or within the free margin of the mouth of the 

tory. sac. Small glands likewise open on the surface of the 

ducts. whee : ‘ ° c 
mucous membrane lining it. Some bristles should be intro- 
duced into the ejaculatory ducts, to render evident their 

Prosta- position and apertures. On each side of the central ridge or 

ticsinus- P ; Pp 4 

es also crest is an excavation of the glandular substance, named the 


bt prostatic sinus. Into this hollow the ducts of the lateral 
lobes of the prostate open, whilst the apertures of those of 
the middle lobe are seen at the posterior part of the central 
ridge, behind the hollow in it. | 

Mem- The membranous part of the urethra is nearly an inch in 

branous . 

pat. length, and intervenes between the apex of the prostate 
gland and the bulb of the corpus spongiosum urethra. This 

Dimen- is the narrowest portion of the whole canal, with the excep- 

sions tion of the orifice, and measures rather less than a quarter of 

Parts an inch. It is the weakest of the three divisions of the 

around. canal, and is supported only by a thin stratum of erectile 
tissue, by some vessels, and by the compressor urethre 
muscle. 

spongy The spongy part includes the rest of the urethra, viz. to 


part. the end of the penis. It is about six inches in length, and 
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its strength depends upon an enveloping material, named 
corpus spongiosum urethre. The average size of the canal Dimen- 
is about a quarter of an inch in diameter, though at the fo 
vertical slit, by which it terminates on the glans penis, the 

tube is smaller than at any other part of the urethra. Two Twodi- 
dilatations exist in the floor of the spongy portion :—one is Heni ; 
contained in the bulb or bulbous part of the urethra, and is bulb, 
named sinus of the bulb; the other is situate in the glans gual 
penis, and has been called fossa navicularis from its shape. 

Mucous lining of the urethra.— The mucous membrane of Extent ; 
the urethra is continued into the bladder, as well as into the 
ducts opening into the canal, and joins in front the tegu- 
mentary covering of the glans penis. It is of a reddish colour; 
colour as far back as the prostate, where it becomes whiter, 
and is thrown into longitudinal folds during the contracted fotas ; 
state of the penis. Its surface is studded with follicles, and gianas ; 
with the apertures of mucous glands; and its epithelial epithe- 
covering is of the columnar kind, but near, the orifice this no 
becomes laminar. 

Some small pouches or /acune@ are seen in the interior of Lacune. 
the canal, chiefly along the floor, which have their apertures 
turned towards the outer orifice of the urethra. One of 
these is larger than the rest, lacuna magna, and is placed ee 
on the upper aspect or roof of the urethra, opposite the than the’ 
fossa navicularis. The ducts of the prostate and of Cowper’s pucts of 
glands open on the mucous membrane: the former have ree 
been described above; the latter are two in number, and P* 
terminate, one on each side, on the floor of the urethra near 
the front of the bulb; but in the ordinary examination they 
are seldom recognised. 

Submucous tissue.—A stratum of common submucous Submu- 
tissue exists between the lining membrane of the urethra tissue 
and the structures that surround that tube; but along the 
prostatic and membranous portions there is, in addition, a 
thin enveloping layer of erectile tissue, that is continued and erec: 
backwards from the corpus spongiosum urethre to the neck tissue. 
of the bladder. 


STRUCTURE OF THE Prnis.— The form and the connec- Penis | 
for 
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tions of the penis having been described at page 545., it re- 
mains now to notice the tissues of which it is composed. By 
means of the section already made through the penis, this 
body can be observed to be made up of two spongy and vas- 
cular substances—one filling the corpora cavernosa, the 
other constituting the corpus spongiosum urethre. 

Corpora cavernosa.— Each corpus cavernosum is con- 
structed of a firm fibrous tunic, which encloses a cavernous 
or trabecular structure, and contains a plexus of vessels in 
the intervals of the spongy mass in the interior. An incom- 
plete median septum exists along the body of the penis 
between the corpora cavernosa. 

The fibrous case of the corpus cavernosum is a white, 
strong, elastic covering, from half a line to a line in thickness. 
Along the middle line of the penis a septal process is sent 
inwards from it; and numerous other finer offsets or tra- 
becule project inwards to give origin to the spongy struc- 
ture. It is formed of white shining fibres that are mostly 
disposed longitudinally. 

The septal process extends along the body of the penis, 
and is thicker and more perfect behind than in front. At 
the point of junction of the crura of the penis, this partition 
separates the enclosed cavity of the organ into two parts ; 
but as it reaches forwards it becomes less strong, and is 
pierced by elongated apertures, which give it the appear- 
ance of a comb, whence the name septum pectiniforme. 
Through the intervals in the septum the vascular tissue of 
one corpus cavernosum communicates with that of the 
other. 

The cavernous or trabecular structure is formed by fibrous 
bands and cords that cross in all directions the enclosed 
cavity of the corpus cavernosum, giving rise to a network in 
the interior. The fibrous processes are thinner towards the 
centre than at the circumference of the fibrous case; and the 
areolar spaces are larger in the centre and at the fore part 
of the contained cavity, than at the circumference or in the 
crura penis. In addition to white fibrous tissue, the tra- 
beculz contain some elastic fibres, together with a reddish 
structure supposed to be pale muscular fibres (Miiller). The 
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cellular structure of the penis may be demonstrated by 
means of sections of that body distended with air and dried, 
or injected with tallow that has been afterwards removed. 


Blood-vessels.—The blood-vessels of the penis are large in Maroed vi 
size, and serve to nourish as well as minister to the function tile; 
of the organ. Having entered the cavernous mass, they 
ramify in the interstices of the trabecular structure, and pro- 
duce the erectile tissue. 


The veins commence by dilatations or venous cells, that fill the veins are 
interspaces of the areolar structure, and anastomose freely together ee yee. 
to form venous plexuses. In these spaces the walls of the veins Pi°*"* 
are very thin, because they receive support from the surrounding 
fibrous structure. Into the large radicles of the veins the arterial 
capillaries pour their contents, and thus produce the erectile con- 
dition of the corpus cavernosum by the dilatation of those recep- 
tacles. By means of the apertures in the septum the veins of 
opposite sides communicate freely. 

Most of the veins of the corpus cavernosum issue along the upper biota 
and under aspects of the penis, to end in the dorsal vein; but some veins. 
escape near the roots of that body, and join the pudic vein and the 
prostatic plexus. 

The arteries of the corpora cavernosa are offsets of the pudic, fone 
both at the root and along the body of the penis. Entering the arte- 
cavernous structure, they divide into branches, which ramify in neh, 
the trabecule until they cease in one of the two following ways :— 

The greater number of the vessels terminate in atta, as in Termi- 
other parts, which open into the dilated veins in the intertrabecular |... 4. 
spaces; but others of the terminal twigs end in tufts of short, apie 
slightly curled vessels—the helicine arteries of Miiller, which pro- ,. 45 the 
ject into the intertrabecular spaces, and become imbedded in the helicine 
thin veins. These twisted vascular bodies have dilated cecal 
extremities, and do not communicate with the veins. The helicine 
arteries exist in greatest number at the posterior part of each 

corpus cavernosum. 


Corpus spongiosum urethre.— This constituent part of Spongy, 
the penis surrounds the urethra, and forms alone the bulb wear 
and the glans penis (p. 546.). The urethra is not enveloped 
equally on all sides by this tissue, for, at the bulb, only a 
thin stratum is above the canal. Posteriorly an offset of the 
corpus spongiosum is continued beyond the bulb, around the 


urethra. 
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Ite struc- Structure. — The tissue of the corpus spongiosum is 
ure like 


eaysta- similar to that of the corpus cavernosum: thus it consists of 
us. r 
a fibrous tunic, that encloses a trabecular structure, and a 
plexiform arrangement of the blood-vessels. 


The The fibrous covering is less dense and strong than in the 


fibrous corpus cavernosum, but it sends inwards processes to form a 


Imper- network. Moreover a piece projects inwards in the middle 

septum. line, opposite the bulb, which reaches forwards a short dis- 
tance, and assists in dividing that body into two lobes. The 
trabecular bands are much finer, and more uniform in size, 
than those of the corpus cavernosum. 


Blood-  _Blood-vessels. — ‘The terminal arrangement of the blood- 
vesse 


bowie vessels to produce the erectile structure of the corpus spon- 
’ giosum is the same as in the corpora cavernosa; but the 

and he- helicine terminations of the arteries are absent from the 
glans penis, where the veins form a very close and regular 


plexus. 
Source The chief artery on each side (artery of the bulb) is derived 


nfl from the pudic, and enters the spongy structure at the bulb. 
Kobelt describes another branch to the same part, at its upper 
aspect. 

Termi- Most of the veins, including those of the glans, end in the large 

nation of dorsal vein of the penis, some communicating with the veins of the 

veins. cavernous body ; but others issue from the bulb, and terminate in 
the pudic vein, and in the prostatic plexus. 

Nerves. Nerves and lymphatics.—The nerves of the penis are large, and 
are furnished both by the spinal and sympathetic nerves (pp. 560 

Lymph- —562). The superficial lymphatics join the inguinal glands; the 

atics. deep ones accompany the veins beneath the arch of the pubes, to 
end in the glands in the pelvis. 


THE RECTUM. 


Rectum The lower end of the large intestine, that is contained in 
smooth. the pelvis, is not sacculated like the colon, but is smooth on 


the surface. 
Topre-  Dissection.—The rectum is to be washed out, and then distended 
par ‘he with air. Afterwards, the peritoneum and the loose cellular mem- 


brane are to be removed from it. 


THE RECTUM. 575 


The rectum is about eight inches in length, and its Length; 
average diameter is that of the sigmoid flexure of the colon. 

Its size is uniform till towards the lower extremity, where it Die 
is dilated, particularly i in old people, but at the aperture of 
termination in the anus the gut is smaller than in any other 

part of its extent. The longitudinal bands of the colon are 
absent from this portion of the alimentary canal, and the 
fibres are spread over the surface. 

Structure. — The rectum, like the rest of the large in- same 
testine, contains in its wall a peritoneal, a muscular, a inthe i 
mucous, and a submucous stratum; and further, the mus- the ine 
cular and the mucous layers have certain peculiarities that ee 
serve to distinguish the rectum from other parts of the in- 
testinal tube. 

The peritoneum forms but an incomplete covering, and Eats 
its extent is referred to in the description of the connections — 
of the pelvic viscera (p. 540.). 

The muscular coat nd of two planes of fibres, as in Muscu- 
the cesophagus, viz. a superficial or longitudinal, and a deep ie 
or circular. 

The longitudinal fibres are continuous with those in the has lon- 
bands on the colon, but are here diffused to form a stratum si ha 
around the gut. 

The circular fibres describe arches on the intestine, and and cir- 
become thicker and stronger towards its lower extremity, fue 
where they are collected into the band of the internal 
sphincter muscle. These fibres belong to the pale or un- 
striped kind, but in the sphincter some striped or voluntary 
fibres are present. 

The mucous coat is here more movable than in the colon, Mucous 
and resembles in that respect the lining of the cesophagus ; bi 
it is also thicker and more vascular than that of the rest of thickand 
the large intestine. When the bowel is contracted the ae 
mucous lining is thrown into numerous accidental folds, Folds in 
some of which near the anus are longitudinal. But there . 
are other permanent folds (three or four), described by MTr. some 


are per- 


Houston, which are about half an inch in width, and contain manent. 
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some of the circular fibres of the gut.* The most constant 
of these is about three inches from the anus, on the front of 
the rectum, opposite the base of the bladder; another is 
found on the right side of the intestine near the top; and 
the third is on the left side, midway between the other two: 
occasionally there is a fourth on the back of the rectum, 
about an inch from the anus. These folds are not seen un- 
less the gut has been hardened in spirit, whilst in its natural 

; condition in the pelvis. 

Struc- The mucous membrane has the same nirienals structure as 

‘re’ in the colon, but towards the anus the secretory apparatus 
gradually disappears. 


Arteries. -Dlood-vessels——The arteries are supplied from three different 
sources: they are, superior hemorrhoidal, from the inferior me- 
senteric ; middle hemorrhoidal, from the internal iliac artery ; and 

Veins inferior hemorrhoidal, from the internal pudic. The veins are 

sah Galan deficient in valves, and communicate freely around the lower end 

valves. of the gut. Above, they join the inferior mesenteric vein, and, 
through it, reach the vena porte; and, posteriorly, they pour 
some blood into the internal iliac vein by branches corresponding 
to the middle hemorrhoidal artery. 

Nerves; Nerves and lymphatics.—The nerves are obtained from both the 

lymph. SYmpathetic and the spinal system. ‘The lymphatics terminate in 

atic. the chain of glands on the sacrum. 


Srotion VI. 


ANATOMY OF THE VISCERA OF THE FEMALE. 


Viscera THE viscera of the female pelvis consist of those common to 
int 


pelvis, the male and female, viz. the bladder and urethra, with the 
rectum; and of those that are special to the female, viz. the 


organs of generation. 
Tore- | Dissection.—The contents of the pelvis are to be removed to- 


th y , 
acura gether with the genital organs. In this proceeding, the student 


* Vol. v. of the Dublin Hospital Reports, “ Observations on the 
Mucous Membrane of the Rectum.” 


FEMALE GENITAL ORGANS. ST 


is to keep the scalpel close to the osseous boundary of the pelvic 
outlet, to avoid the end of the rectum, and the crura of the clitoris 

that are connected to the bone. After the parts referred to are i ae 
taken from the body, the rectum is to be detached from the uterus them. 
and vagina, but the rest of the viscera may remain united until 

the genital organs have been examined. The bladder may be 
moderately distended, and all the parts are to be freed from cellular 
membrane and vessels. 


ORGANS OF GENERATION. 


The generative organs of the female are classed, from their 
position with respect to the pelvis, into external and in- 
ternal. 


The external organs are included in the term vulva, or Externa 
pudendum ; they consist of the mons Veneris and external are 
labia, of the clitoris and internal labia, of the vestibule with 
the meatus urinarius, and of the aperture of the vagina, with 
the hymen or the remnants of it. 

Mons Veneris and labia pudendi.—In front of the os mons _ 
pubis the integument is covered with hair, and is raised into oa 
a slight eminence, mons Veneris, by a layer of subjacent 
fat. Extending downwards from the prominence mentioned 
are two folds of integument, the labia pudendi (labia ma- labia 
= c . majora. 
jora), which correspond to the scrotum in the male. Above 
and below, the labia are united, the points of junction being 
named commissures, but between them is an interval called 
rima. ‘The labia decrease in thickness inferiorly ; they are 
covered externally with a few hairs, but are lined internally 
with 2 mucous membrane provided with follicles and seba- 
ceous glands. In them is a tissue resembling the dartos of 
the male scrotum. Within the lower commissure of the labia 
is a small thin transverse fold of integuments named Four. 
fourchette, or frenulum ; and between this fold and the and 
lower commissure is the interval of the fossa navicularis. 

Clitoris and nymphe.— Beneath the upper commissure clitoris 
of the labia majora the small projection of the clitoris will 
be found, with the nymphez descending from it. 

PP 


578 DISSECTION OF THE ABDOMEN. 


dissec.  Dissection—To see the clitoris, remove the integument forming 
ait. the upper commissure, and, having exposed the body of the organ, 


follow outwards the crura, one to each side. 


Itislike The clitoris is a small erectile organ, and is the analogue 
pene of the penis in the male, which it resembles in structure, ex- 
cept that the urethra and its spongy enveloping substance 
hasa _ are not applied below it. Its anterior extremity is termi- 
glans'iand ° 
prepuce, nated by a rounded part or glans, and is covered by a fold 
of the skin, corresponding to the prepuce of the male, which 
is provided with sebaceous glands. In structure this organ 
resembles the penis in the following particulars : — it con- 
corpora sists of corpora cavernosa, which are attached by crura (one 
nosa, on each side) to the rami of the ischium and pubis, and are 
then blended to form one body, with an imperfect pectiniform 
septum ; and further, the glans is composed of the tissue of 
maak the corpus spongiosum. In the interior is an erectile tissue, 
tissue. like that of the male (p. 573.). The nymphe (labia minora) 
Labia are two folds of mucous membrane that descend from the end 


minora 
descend of the clitoris, one on each side of the orifice of the vagina: 


prepuce. they are continuous above with the preputial covering of the 
clitoris, and extend down about one inch anda half. The 
inner surface is continuous with the lining of the vagina, 
and the outer with the covering of the external labium. A 
plexus of blood-vessels is contained in each fold. 

Cae Vestibule and orifice of the urethra. — Within the nymphe, 

bule- between the clitoris above and the vagina below, is an an- 
gular interval, about one inch anda half deep, which is called 

Opening the vestibule. In the middle line of the vestibular space is 

Crethca, the round orifice of the urethra, which is contained in an 
eminence about one inch below the clitoris, and near the 
aperture of the vagina. 

Aperture Orifice of the vagina and the hymen. — The aperture of 

vagina. the vagina is close below the meatus urinarius, and varies 
much in size. In the child and in the virgin it is partly 
closed below by a thin semilunar fold of mucous membrane 

Hymen named the hymen. After destruction of the fold, small 

runculz. irregularly-shaped projections, caruncule myrtiformes, re- 
main around the opening of the vagina. 
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The internal generative organs are the uterus and vagina, 
with the ovaries, and the Fallopian tubes. 


Dissection. — The bladder is to be separated from the uterus, separate 
and the urethra to be detached from the substance of the vagina. 3°8'™* 
The surface of the vagina, and of the lower part of the uterus, "™* 
should be cleaned, but the peritoneal investment of the latter is 


to be left untouched for the present. 


THE VAGINA. 


The vagina is a dilatable tube, that is connected with the Extent 
uterus at one end, and terminates in the vulva at the other. 

It has a curved course between the two points mentioned, 274 |, 
and the anterior and posterior parts do not equal one another course. 
in length, for whilst the former measures about four inches, 

the latter is about five or six in extent. 

In its position in the body the tube is flattened from above Form 
downwards, so that the opposite surfaces may be in contact, 
but the upper end is rounded where it is joined to the uterus. 

Its size varies at different spots: thus the external orifice and size. 
which is surrounded by the constrictor vaginz muscle is the 
narrowest part, the middle portion is the largest, and the 
upper end is intermediate in dimensions between the other 

two. 

After the vagina has been laid open by an incision along Interior 
the upper wall, the position of the uterus in that wall, in- 
stead of the extremity, can be remarked ; and further, the 
tube will be seen to extend higher on the posterior than the 
anterior aspect of the cervix uteri. On the inner surface of 
the vagina, towards the lower part, is a slight longitudinal. 
ridge both in front and behind, named columns of the vagina. 5 
Other transverse ridges or ruge@ may be seen passing be- mer, 
tween the columns, before the tissue of the vagina has been 
distended. 

The wall of the vagina is thicker anteriorly wkere the Wall. 
urethra is situate than at any other part of the canal. 

Structure. —The vaginal wall is formed by a spongy An erec- 
erectile tissue, which is covered externally by a dilatable and structure 

BePt2 


580 


in the 
wall. 


Erectile 
tissue 


forms 
semi- 
bulbs, 


which 
corre- 
spond to 
the bulb 
of the 
male. 


Mucous 
mem- 
brane 
of the 
vagina. 


Arteries. 


Veins 
are 
plexi- 
form. 


Two 
glands 
analo- 
gous to 
Cow- 
per’s. 


DISSECTION OF THE ABDOMEN. 


vascular fibro-cellular layer, and lined internally by mucous 
membrane. At its lower end the tube is surrounded by a 
band of the fibres of the sphincter vagine muscle (p. 411.). 

The erectile tissue is most abundant at the lower part of 
the vagina, where it gives the greater thickness to the wall. 
Two masses of the erectile tissue, one on each side of the 
vagina, have been described as the semi-bulbs by Taylor, and 
as the bulbi vestibuli by Kobelt. They are elongated masses 
of plexiform veins, about an inch in length, which are en- 
closed in fibrous membrane, and are situate one on each side 
of the vestibule, where they are covered on the outer side by 
the constrictor vagine. At itsupper part each is pointed, is 
continued to the clitoris, and communicates with the vessels 
of that body; whilst at the posterior rounded part it joins 
the venous plexus of the vagina. These bodies are supposed 
by Kobelt to be analogous to the bulb of the corpus spongi- 
osum urethra in the male; each lateral part into which it 
has been divided being thrust aside in the female towards 
the crus clitoridis by the aperture of the vagina, instead of 
forming one piece in the middle line. 

The mucous membrane is continued through the lower 
aperture, over the vessels of the nympha, which it encloses, 
to join the integument on the labia majora ; and through the 
os uteri, at the opposite end, to the interior of the uterus. 
Many muciparous glands and follicles abound on the surface, 
but these are in greatest abundance at the upper part. A 
laminar epithelium gives a lining to the membrane. 

Blood-vessels and nerves. — The arteries are derived from the 
visceral branches of the internal iliac. The veins corresponding to 
the arteries form a plexus around the vagina, as well as in the 
external generative organs, and open into the internal iliac vein. 
For a description of the nerves see page 562. 

Glands of Bartholine. — On the outer part of the vagina, 
near the aperture at the lower end, may be found a small 
yellowish glandular body on each side, that is analogous to 
Cowper’s gland in the male. Each is about the size of a 
small bean, and is provided with a duct that is directed 
forwards to open on the inner aspect of the corresponding 
nympha. 
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THE UTERUS. 


The uterus or womb is an organ formed chiefly of invo- Defial- 
luntary muscular fibres, which receives and retains for a ae 
fixed period the developing ovum. 

This viscus, in the virgin state, is pear-shaped, or rather form; 
triangular in consequence of the body being flattened, and 
presents inferiorly a rounded narrow part or neck. Devia- 
tions from the standard shape will be found in the infant, in how 
which the neck is larger than the body, and in the aged Be bet 
female, in whom there is little separation between the same 
two parts. 

Commonly the uterus measures about three inches in Dimen- 
length, two in breadth at the upper part, and an inch in” 
greatest thickness. Its weight varies from an ounce to an 
ounce and a half, but after gestation its size and volume 
always exceed the specification here made of them. 

The upper end or fundus is convex, and comprises the Upper 
part of the organ above the attachment of the Fallopian — 
tube: it is covered by peritoneum. The lower, small and The 
rounded end, which is named the neck of the uterus (cervix end is 

small; 
utert), is surrounded by the vagina, and is covered by it to a 
greater extent behind than in front. It is about half an inch 
in length, and gradually tapers towards the extremity. In 
the lower end is a transverse aperture of communication 
between the uterus and the vagina, named os uteri (0s tinc@), has an 
whose margins or lips (labia) are smooth, and anterior and entra 
posterior in situation : of these the hinder one is the longest. 
The body, or the intervening part of the uterus, is more con- Body ; 
vex posteriorly than anteriorly, and decreases in size down 
to the neck. It is covered on both aspects by the peri- 
toneum, except about half an inch in front, at the lower part, 
where it is connected to the bladder. To each side, which is sides. 
straight, are attached the parts contained in the broad fold 
of peritoneum, viz. the Fallopian tube at the top, the round 
ligament rather below and before it, and the ovary and its 
ligament below and behind the others. 

ers 
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Dissection. —To examine the interior of the uterus, make a cut 
along the anterior wall, from the fundus to the os uteri, and then 
take away enough of the tissue on each side of the middle line to 
expose the contained cavity. 


The thickness of the uterine wall is greatest opposite the 
middle of the body and at the centre of the fundus; but 
from those spots the wall becomes thinner towards the attach- 
ment of the Fallopian tubes. 

Interior of the uterus. —Within the uterus is a small 
space, which is divided into two parts — one of the body, 
another of the neck of that organ. The space occupying 
the body of the viscus is triangular in form, and is larger 
than the other. Its base is at the fundus of the uterus, 
where it is convex towards the cavity, and the angles thereof 
are prolonged towards the Fallopian tube, that opens into 
the cavity on each side. The apex is directed downwards, 
and joins the cavity in the cervix by a narrowed circular 
part, isthmus (os uteri internum); and this communicating 
aperture may be smaller than the opening from the cervix 
into the vagina. The space within the neck terminates in- 
feriorly at the os uteri; it is larger at the middle than at 
either end, being spindle-shaped, and is somewhat flattened, 
like the cavity of the body. Along both the anterior and 
the posterior wall is a longitudinal ridge, and from these 
other ridges (rug@) are directed obliquely on each side: this 
appearance has been named arbor vite uterinus. In the 
intervals between the ruge are some mucous follicles, which 
sometimes become enlarged with fluid, giving rise to the 
ovula of Naboth. 


Srructurr.— The dense wall of the uterus is composed 
of layers of unstriped muscular fibre, intermixed with fibro- 
cellular structure, and large blood-vessels. On the exterior 
is the peritoneum, and lining the interior is a thin mucous 
membrane. 

The muscular fibres can be demonstrated at the full period 
of gestation to form three strata in the wall of the uterus, 
viz. external, internal, and middle. The external layer con- 
tains fibres which are mostly transverse, and are more 
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marked at the fundus and at the sides than along the middle 

of the organ. Externally the fibres converge towards the 
broad ligament, into which some are inserted, whilst others 

are prolonged on the Fallopian tube, the round ligament, and 

the ligament of the ovary. The internal set describe circles internal, 
around the openings of the Fallopian tubes, and spread 
therefrom till they meet at the middle line of the uterus. 

The middle or intervening set of fibres are more indistinct ana 
than the others, and have a less determinate direction. 

The mucous lining is continued into the vagina at one end her 
of the uterus, and into the Fallopian tubes at the other. In 
the interior of the uterus it is thin, smooth, and adherent, 
and, like the mucous membrane of the intestine, its surface 
is covered with the apertures of tubular glands, which may covered 
be either straight and simple, or may be twisted or branched. glands. 
Between the ruge of the cervix uteri mucous follicles are Follicles 
collected. The epithelial covering of the mucous membrane Frc 
is columnar and ciliated as far as the middle of the cavity of "™. 
the neck, but laminar beyond that point. 

The blood-vessels of the uterus are large and tortuous, and occupy Vessels 
canals in the uterine substance, in which they communicate freely jarge. 
together. The arteries are furnished from the uterine and ovarian Arteries; 
branches; and the veins correspond with the arteries in name and yejns ; 
number. ‘The nerves are derived from the sympathetic, and are nerves. 
very small in proportion to the size of the uterus. They are not 
enlarged in pregnancy, according to Mr. Beck.* 


Round ligament of the uterus.— This firm cord supports This 
the uterus, and is contained partly in the broad ligament and ends im 
partly in the inguinal canal (p. 482.). It is about four or oe 
five inches in length, and is attached to the upper part of the Attach- 
uterus close below, and anterior to the Fallopian tube. “A may 
tube of the peritoneum accompanies the part of the cord in 
the inguinal canal, and sometimes remains pervious for a 
short distance. The ligament is composed of unstriped mus- sac 
cular fibres, derived from the uterus, together with vessels 


and cellular membrane. 


* See a Paper in the Philosophical Transactions for 1846. 
re 4 
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OVARIES AND FALLOPIAN TUBES. 


Position; Ovary.—The ovaries are two bodies, analogous to the 
testes of the male, which are contained in the broad liga- 
ments of the uterus, one in each, and at the posterior aspect. 

ormand ach ovary is of an elongated form, somewhat flattened 

colour ; Ae 
from above down, and of a whitish colour; with either a 
dimen- Smooth or a scarred surface. Its volume is variable, but in 

“=” the virgin state it is about one inch and a half in length, half 

and _ that size in width, and a third in thickness; its weight is 

weight. nearly a quarter of an ounce. 

Connec- Lhe ovary is connected with the broad ligament by its 

tions. anterior margin, where the vessels enter it. Its outer end is 
rounded, and is connected with one of the fimbriz at the 
mouth of the Fallopian tube; but the inner extremity is 
narrowed, and is attached to the side of the uterus by a 
fibrous cord (ligament of the ovary) below the level of both 
the Fallopian tube and round ligament. 

Glandu- Structure. — The ovary consists of a spongy vascular 

struc- tissue or stroma, which contains small vesicles, named 

'  Graafian, and is enclosed within a fibrous tunic. The peri- 
toneum surrounds the whole, except at the attached margin. 

Afibrous The special fibrous coat (tunica albuginea) is of some 

rounds. thickness and of a whitish colour, whence its name, and is 

stroma. ° . 
adherent to the contained stroma. Sometimes a yellow spot 
(corpus luteum) or some fibrous cicatrices may be seen in 
this covering. 

inthe The Graafian vesicles are small round transparent bodies, 

areemall from eight to twenty in number, which vary in size from a 

vesicles- yin’s héad to a pea, and are scattered through the stroma of 

Sizeand the ovary. ‘They are largest in size towards the circum- 

number ; ° ° « 
ference of the organ, and sometimes may be seen projecting 

coats; through the fibrous coat. Each consists of two transparent 
coats, external and internal: the outer is a vascular covering ; 
and the inner membrane, named ovi capsule, is lined by a 
granular epithelial layer (membr. granulosa of Baer). In 


con- the interior is a transparent albuminous fluid in which is 
tents. 
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suspended the minute vesicular ovum, together with mole- 
cular granules. 
When the Graafian vesicle is matured it bursts on the Shed- 
ding ofa 
surface of the ovary, and the contained ovum escapes into vesicle. 
the Fallopian tube. After the shedding of the ovum the 
ruptured vesicle gives origin to a yellow substance, corpus Form. | 
luteum, which changes finally into a cicatrix. corpus 
luteum. 
Blood-vessels and nerves. —'The ovarian artery pierces the ovary Artery; 
at the anterior or attached border, and its branches run in zig-zag 
lines through the stroma. ‘The veins of this body, after escaping veins; 
from its substance, form a plexus (pampiniform) near the ovary, 
and within the folds of the broad ligament. The nerves are derived nerves. 


from the sympathetic on the ovarian and uterine vessels. 


Fattopian Tuses. — The tubes thus named convey the Use, 
ova from the ovaries to the uterus, and perform for those 
secretory organs the same office as the vasa deferentia dis- 
charge for the testes in the male. 

The tubes are two in number, one on each side, and are length, 
about four inches in length. Each is cord-like at the inner 
end, where it is attached to the upper part of the uterus, ad _ 
but increases in size towards the outward part, and termi- 
nates in a wide extremity, like the mouth of a trumpet. This hae 
dilated end is fringed and named corpus fimbriatum, and the ternally, 
serrations of its circumference are called fimbriz. If the 
fimbriated end is floated out in water, one of the processes and fim- 
may be seen to be connected with the outer end of the ovary ; 
whilst in the centre of them is a groove that leads to the 
orifice of the Fallopian tube. 

On opening the tube with care the size of the contained Size of | 
space, and the small aperture into the uterus, can be ob- is least at 
served. Its canal varies in size at different spots; the 
narrowest part is at the orifice into the uterus, where it 
scarcely gives passage to a fine bristle ; towards the outer 
end it increases a little, but it is again rather diminished in 
diameter at the outer aperture. 

Structure. — This excretory tube has the same component A mus- 


cular 


parts as the uterus with which it is connected, viz. a muscular struc- 
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tunic, covered externally by peritoneum, and lined by mucous 
membrane. 

Elbe d The muscular coat is formed of an external or longitudi- 

ed from nal, and of an internal or circular layer, and both are con- 
tinuous with similar strata in the wall of the uterus. 

Mucous The mucous membrane forms some longitudinal folds, 
particularly at the outer end. At the inner extremity of 
the canal it joins the mucous lining of the uterus, but at the 

iscon- Outer end it is continuous with the peritoneal covering. A 


ti eye . . ° 
withpe- COlumnar ciliated epithelium covers the surface, as in the 


ritone- 
un. uterus. 


Vessels. The blood-vessels and nerves are furnished from those that supply 
the uterus and ovary. 


THE BLADDER, URETHRA, AND RECTUM. 


Anatomy BLADDER.— The peculiarities in the form and size of the 
Dia female bladder have been noticed in the description of the 
before. Connections of the viscera of the female pelvis (p. 550.). For 

a notice of its structure the anatomy of the male bladder is 


to be referred to (p. 566.). 


Prepara-  Dissection.— To prepare the bladder, distend it with air, and 
tion of it. : . 
remove the peritoneal covering and the cellular membrane from 
the muscular fibres. 


Length © UReTHRA.— The length and the connections of this ex- 

of ure- ° 

thra;  cretory tube are stated in page 551. 

size; When the canal is opened along the upper part, its dia- 
meter will be found to be rather more than a quarter of an 
inch, though it is enlarged and funnel-shaped towards the 
neck of the bladder. Near the external aperture there is a 

it can be hollow in the floor of the tube. In consequence of not being 

dilated. surrounded by any resistant structure the urethra is much 
more dilafable than the corresponding passage in the male. 

Tube Structure. — This tube, like the urethra of the male, 

1 . ° ° 

that in consists of a mucous coat, which is enveloped by a plexus of 

the male. . . 
blood-vessels, also in one spot by muscular fibre, and is sup- 


ported by the parts through which it passes. 
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The mucous coat is generally pale till near the outer Mucous 
orifice. It is marked by longitudinal folds, one of which in 
the floor of the canal resembles the median crest in the male rinteck in 
‘urethra (p. 570.). Around the outer orifice are some mucous . 
follicles ; towards the inner end are some tubular mucous Follicles 
glands, whose apertures are arranged in lines between the glands. 
folds of the membrane, and are turned towards the bladder. 

A laminar epithelium is spread over the surface, which be- rpithe- 
comes irregular in form (spheroidal) at the bladder. ee 

A submucous stratum of areolar and elastic tissues inter- sup. 
venes between the mucous coat and the vascular and eree- tissue. 
tile structure that envelops the canal of the urethra. 


Reotum.—The structure of the rectum is so similar in the Rectust 
2 


two sexes, that the student may use the description given of the 
ale 


with the anatomy of the viscera of the male pelvis (p. 574.). 


Dissection. —'The rectum may be prepared for examination by Prepara- 
distending it, and removing the peritoneal covering and the cellular Lowey 


cod apes from it. 


Section VII. 


- 


INTERNAL MUSCLES AND THE LIGAMENTS OF THE PELVIS. 


Miesexaas — The two following muscles, pyriformis and obtu- Two 
rator internus, are lodged in the cavity of the pelvis at their 
origin. 

The PYRIFORMIS MUSCLE arises within the pelvis by a Pyrifor- 
wide fleshy part, and is directed outwards through the great situa. 
sacro-sciatic notch to be inserted into the great trochanter ne 
of the femur. Narrowing in its progress, the muscle has 
received its name from its form. 

In the pelvis the pyriformis is attached by three slips to origin 
the second, third, and fourth pieces of the sacrum, both be- Salvi 
tween the anterior apertures and external to them; as it 
passes from the pelvis it takes origin also from the surface 


of the ilium which forms the upper part of the great sacro- 
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sciatic notch, and from the great sacro-sciatic ligament. 
From this origin the fibres converge to the tendon of inser- 
tion into the trochanter. (See DissEcTION OF THE But- 
TocK.) The anterior surface is in contact with the rec- 
tum, with the sacral plexus, and with the sciatic and pudic 
branches of the internal iliac vessels; whilst the opposite 
surface rests on the sacrum, and is covered by the great 
gluteal muscle outside the pelvis. The upper border is near 
the ilium, but separated from it by the gluteal vessels and the 
superior gluteal nerve ; and the lower is contiguous to the 
coccygeus muscle, only the sciatic and pudic vessels and 
nerves intervening. 

The OBTURATOR INTERNUS MUSCLE, like the preceding, 
has its origin in the pelvis, and its insertion outside the 
cavity into the great trochanter of the femur; but the part 
outside the pelvis is almost parallel in direction with the 
portion inside. 

The muscle arises by a broad fleshy attachment from the 
inner surface of the obturator membrane, and from the 
fibrous arch bounding the notch containing the obturator 
vessels and nerve; from the surface of bone internal to the 
membrane; and from the os ischii between the foramen 
and the ischiatic notch, as high as the orim of the pelvis. 
The fibres are directed backwards and somewhat downwards, 
and end in four or five tendinous pieces, which turn over the 
sharp pulley-like surface of the ischium, corresponding to the 
space of the small sacro-sciatic notch. Outside the pelvis 
these tendons are blended into one, which is fixed into the 
great trochanter: its connections are described with the 
dissection of the buttock. By one side the muscle is in con- 
tact with the wall of the pelvis and with the obturator mem- 
brane; by the other side with the fascia lining the pelvic 
wall, and containing the pudic vessels and nerve towards 
the lower border of the obturator. Above the level of the 
levator ani, viz. from the lower part of the symphysis pubis 
to the spine of the ischium, the muscle corresponds to the 
cavity of the pelvis, but below that line, to the ischio-rectal 
fossa. 
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ARTICULATIONS OF THE PELVIS. 


The several bones of the pelvis have the following articu- Outline 
lations with one another. The sacrum is joined by its base peli 
to the last lumbar vertebra, and by its apex to the coccyx, iene 
by special ligaments. Laterally, this central bone is united 
with the two innominate bones. And the innominate bones 
are further connected together in front, as well as to the 
sacrum and the spinal column posteriorly. 


SACRO-VERTEBRAL ARTICULATION. — The base of the Unionof 
sacrum is articulated with the last lumbar vertebra by the with last 
vertebra, 

same ligaments as unite one vertebra to another (p. 354.) and 


by one special ligament—the sacro-vertebral. 


Dissection. — For the best manner of bringing these different yas 
ligaments into view, the dissector must consult what is written 
respecting the ligaments of the vertebre. 

The common ligaments between the bodies of the two bones By liga- 
are an anterior and a posterior ligament, with an intervening in the 
fibro-cartilaginous substance. Between the processes are the bre, 
ligamenta subflava, in“erspinous bands, and capsular ligaments 
and synovial membraues for the articular processes. 

The sacro-vertebral ligament is a strong bundle of fibres, ar 
that reaches from the under aspect of the tip of the trans- band, ; 
verse process of the last lumbar vertebra, to the lateral part Mbt 
of the base of the sacrum. Widening as it descends, the 
ligament spreads and joins the fibres in front of the lateral 


articulation between the sacrum and the innominate bone. 


SAcRO-CoccYGEAL ARTICULATION. — The sacrum and coc- Union of 
cyx are united by a fibro-cartilage, and by an anterior and a and 


i ’ coccyx. 
posterior common ligament. 


Dissection. — For these ligaments little dissection is necessary. Dissec- 
When the cellular membrane has been removed altogether from 
the bones, the ligaments will be apparent. 


The anterior ligament (sacro-coccygeal) consists of a few Av2n- 


and 
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fibres that pass between the bones in front of the fibro-car- 
tilage. 
aposte- The posterior ligament is wide at its attachment to the 
rior liga- x 5 
ment, lower margin of the orifice of the sacral canal, but narrows 


as it descends to be inserted into the coccyx. 


pad 3 The fibro-cartilage resembles that between the vertebra, 
see and is attached to the surface of the bones. 

Union When the several pieces of the coccyx are not united by 
of the 


pieces bone they are connected together by anterior and posterior 
coceyx. bands, and by intervening thin fibro-cartilage. But in the 


male adult the bones are generally joined by ossific matter. 


Union Sacro-11ac ARTICULATION. — The irregular surfaces by 
the sa. which the sacrum and innominate bones touch, are covered 
and with cartilage, and maintained in contact by anterior and 

posterior ligaments. Inferiorly the bones are further con- 


nected, without being in contact, by the strong sacro-sciatic 


ligaments. 
Todis- Dissection. — It will be necessary to remove the mass of muscle 
I ‘ 4 : : 
eae at the back of the sacrum, on the side on which the innominate 


ments. tone remains, to see the posterior ligaments; but the anterior will 
be visible on the removal of some cellular membrane. ‘The great 
sacro-sciatic ligament is dissected with the lower limb, and the 


small ligament will be brought into view by removing the coccygeus. 
“ 

Anterior. The anterior sacro-iliac ligament consists of a few thin 
‘scattered fibres, that are attached to the sacrum and ilium 
near their articular surfaces. 

and pos- The posterior ligaments (sacro-iliac) are much stronger 

gaments; than the anterior, and the fibres are collected into bundles.. 
These ligaments pass from the rough inner surface of the 
posterior extremity of the innominate bone to the first two 

one pieces of the sacrum. One bundle, which is distinct from 


distinct ° : . 
distinct the others, and more superficial, is named the oblique or long 


rest, posterior ligament; it is attached to the posterior superior 
spinous process of the ilium and descends almost vertically 
to the third piece of the sacrum. 

with ar. Articular cartilage. — Between the irregular surfaces of 


aitite the bones in this articulation (sacro-iliac symphysis) is a thin 
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uneven layer of cartilage. This will be seen by forcibly 
separating the bones, after the other ligaments are examined. 

Two sacro-sciatic ligaments pass from the lateral part of Sacro. 
the sacrum and coccyx to the spine and tuberosity of the ipa 
ischium, across the space at the back of the pelvis, between are two ; 
the innominate bone and the sacrum; by their position they 
convert the large sacro-sciatic excavation into two aper- 
tures or foramina (sacro-sciatic), which are described in the 
dissection of the buttock. These ligaments are named large 
and small. 

The large ligament reaches from the side of the sacrum large, 
and coccyx to the tuberosity of the ischium; but it may have 
been cut in the dissection of the gluteal region, with which 
it is examined. 

The small ligament is attached internally by a wide part sma. | 
to the border of the sacrum and coccyx, where it is united 
with the origin of the preceding ligament. The fibres are 
directed outwards to the spine of the ischium, and are in- Attach. 
serted into it by a narrowed part. Its pelvic surface is” 
covered by the coccygeus muscle, and its opposite aspect and con- 
by the great sacro-sciatic ligament. Above this ligament, "“"™ 
between it and the bone, is the large sacro-sciatic foramen, 
and below it is the small foramen of the same name. 


LIGAMENTS OF THE INNoMINATE Bones. — The innomi- special 
nate bones are united in front at the pubic symphysis, by an pe 
interposed fibro-cartilage and special ligaments; and behind ral bones 
they are connected with the transverse process of the last p solve 
lumbar vertebra by a ligament on each side. In the centre 
of the bone is a membranous structure closing the obturator 
aperture. 

The zlio-lumbar ligament is triangular in form and is nio 
divided into fasciculi. Internally it is attached by its apex eas 
to the tip of the transverse process of the last lumbar ver- fixes the 
tebra, and externally the fibres spread out, and are inserted bine 
into the crest of the ilium opposite the posterior part of the 
iliac fossa. To the upper border of this ligament is attached 
part of the fascia lumborum ; its posterior surface is covered 


by the erector spine, and its anterior by the iliacus muscle. 
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The obturator membrane closes'the foramen of the same 
name, and is composed of fibres crossing in. different direc- 
tions. It is attached to the bony margin of the foramen,. 
except above where the obturator vessels lie, and is con- 
nected towards the inner part to the pelvic aspect of the 
bone. The surfaces of the ligament give attachment to the 
obturator muscles, and branches of the obturator artery and 
nerve perforate it. 


Pousic ARTICULATION (symphysis pubis)—The oval sur- 
faces of the ossa pubis are united by fibro-cartilage, and by 
scattered fibres in front, behind, and above the bones. They 
are also connected by a strong sub-pubic ligament. 

The anterior pubic ligament is formed of different layers 
of fibres: the superficial ones are oblique between the bones, 
and cross one another, uniting with the aponeurosis of the 
external oblique muscle of the abdomen; but the deeper 
fibres are transverse, and are connected with the fibro- 
cartilage. 

The posterior and superior ligamentous bands of fibres are 
placed as their names express, but are indistinct. 

The sub-pubic ligament (ligam. arcuatum) is a strong 
triangularly-shaped band below the symphysis, and occupies 
the upper part of the pubic arch. Its fibres curve down- 
wards, and are attached on each side to the upper part of the 
rami of the pubes. The apex of the ligament touches the 
fibro-cartilage, and the base is turned to the membranous 
part of the urethra and the muscle around it. 

Fibro-cartilage. — When the articulation of the symphysis 
is forcibly separated, each pubic bone will be covered by a 
white elastic piece of fibro-cartilage. These pieces consist of 
concentric layers; and when the two are in contact, they 
give rise to a mass, which is thicker anteriorly than pos- 
teriorly, and widest above and below. One half is connected 
with the other by transverse fibres near the anterior part, 
and at the upper and lower edges; but near the centre and 
at the posterior part a synovial membrane often intervenes 
between them. 


THE ABDOMINAL Aorta gives off 


ARTERIES OF THE ABDOMEN, 
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1. Phrenic, 


2. coeliac 
axis* e 


3. superior 
mesenteric* 


4. middle 
capsular 

5. renal 

6. spermatic 


7. inferior 
mesenteric* 


8. lumbar 
9. middle 
sacral * 


10. common’ 
iliac. 


Coronary - 


hepatic <) 


{sie 


splenic - 


Pancreatic 
intestinal 
ilio-colic 
right colic 


middle colic. 


Left colic 
sigmoid 


a { sophageal 
gastric. 
Superior pylo- 
ric. 
Inferior pyloric 


gastro duo- right gastro- 


superior hemorrhoidal. 


External iliac 


internal iliac 


ie ee 


: epiploic 
denal -j = - pancreatico- 
duodenal. 
left hepatic 
signe. 
right hepatic ic. 
branch } aie 
fpancreatic 
vasa brevia 
- {splenic 
left gastro- 
L epiploic. 
f Pubic branch 
{ anastomotic 
cremasteric. 


circumflex iliac 
¢ Wio-lumbar 
lateral sacral 


gluteal - - { Superficial 


deep. 
Coccygeal 
cute comes nervi 
sciatic - =] ischiadici 
muscular. 
: Visceral 
oe es inferior hemor- 
rhoidal 
superficial perineal 
udic = - } transverse perineal 
5 artery of the bulb 
to corpus caver- 
- nosum 
dorsal artery. 
obturator - - Articular. 
Middle hemor- 
visceral Pe meet 
branches - } Vesta 
uterine 
vaginal. 


* The branches marked with an asterisk are single. 
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. 


TABLE OF THE VEINS OF THE ABDOMEN. 


_f Visceral 
branches - 
Internal 
iliac - - 
parietal 
branches - 
t 
1, Common 
iliac - - 
external Epigastric 
iliac circumflex iliac. 
ilio-lumbar 
lateral 
sacral 
middle sa- 
cral into 
the left. 
2. vertebro- 
lumbar. 
3. right 
spermatic. 
INFERIOR 
VENA CAVA Left cap- 
receives - sular 
4, renal - -4 left sperma- 
tic. 
5. right 
capsular - Splenic 
6. diaphragm- branches 
atic vasa brevia 
pancreatic 
Splenic - } left gastro- 
epiploic. 
inferior me- 
senteric - - 
7. vena 
porte by Intestinal 
means ilio-colic 
of the ’ right colic 
hepatic superior middle colic 
veins - mesenteric | right gastro- 
epiploic 
pancreatic. 


Kila 


cystic. 


Hemorrhoidal 
plexus. 


vesico-prostatic 
plexus - 


uterine 
vaginal. 


Obturator 


pudic - 


sciatic - 


gluteal. 


Left colie 
sigmoid 


Vesical 
dorsal of the 
- penis 
deep veins of the 
penis. 


¢ Veins of corpus 
cavernosum 
of the bulb 
transverse peri- 
- neal 
superficial peri- 
neal 
inferior heemor-~ 
rhoidal. 


coccygeal 

comes nervi 
ischiadici 

muscular. 


superior hemor- 


rhoidal. 
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TABLE OF THE SPINAL NERVES IN THE ABDOMEN, 


Internal - Muscular, 


Muscular 
external ms { cutaneous. 


Posterior branches] 
Cutaneous of the 
llio-hypogastric | f Leavanlet 
branch. 


LUMBAR SPINAL 


NERVES divid “Pek Paper _s To integuments of 
into - oi fi ilio-inguinal { the groin. 


external cutane- { To  integuments 


Anterior branches; Ge D. = -t of the thigh. 


of these the four 
A first end in the{ genito-crural 
LUMBAR PLEX- 


Genital branch 
“crural branch, 


pepe ae To the iliacus 
plies - = Branches inside} muscle, 
the pelvis To the femoral 
artery. 


anterior-crural - 


Branches outsides are noticed in the 
the pelvis - thigh. 


described in the 


thigh. 


Other offsets are 
obturator - Accessory -{ 


unite together cutaneous fila- 


f Posterior together} Muscular and 
and give off - ments. 


— 


fr Visceral A 
Branches inside to levator ani 


the pelvis - 4 to obturator inter- 
nus ; 
to the pyriformis 


SACRAL SPINAL Inferior hemor- 
NERVES divide rhoidal , 
into - i superficial _ peri- 

A neal —(anterior 
pudic =) 2 and posterior) 
muscular 
to the bulb : 
The oa teri dorsal of the penis. 
branches of the inferior hzmor- 
four superior rhoidal (some- 
unite with the times). 
lumbo-sacral in 
the SACRAL PLEX- To the superior 
us f, and furnish gemellus 
to the inferior ge- 
branches  out- mellus and the! theseare described 
: side the pelvis quadratus in the thigh. 
articular 
small sciatic 
great sciatic J 


* The lumbo-sacral gives off the superior gluteal nerve. 
¢ The other nerves are described at p. 559. 
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NERVES OF THE ABDOMEN. 


TABLE OF THE SYMPATHETIC NERVE OF THE ABDOMEN. 


Diaphragmatic 


' 
be - - 
SoLAR PLEXUS* or 
prevertebral centre 
of the abdomen, 
furnishes the follow- 
ing plexuses: 


superior mesenteric 
supra-renal 


renal - - 
aortic - - 
spermatic 


inferior mesenteric 


HYPOGASTRIC PLEX- 
us +, ends in the pel- 
vic plexus on each 
side, which gives the 
following plexuses: 


vesical - - 


uterine 
vaginal. 


7-H 


External branches 


GANGLIATED corD of 
the sympathetic in 
the abdomen sup- 


plies. internal - 


‘ r Great splanchnic nerves 
* This receives’ \ part of small splanchnic 
offset of pneumo-gastric. 


Coronary plexus 
Pyloric , 
: right gastro-epiploic 
nypate oye * 4 gastro-duodena 
cystic. 


“ ioe gastro-epiploic 


splenic - 7 pancreatic. 


- Offsets to small and large intestine. 


- Spermatic plexus, filaments to the. 


- Hypogastric. 


5 f Offsets to the large intestine 


Superior hemorrhoidal. 


Inferior hemorrhoidal 


Prostatic 

cavernous 

deferential 

to vesicule seminales. 


To the lumbar and sacral 
-{ spinal nerves. 


To aortic plexus 

to hypogastric plexus 

to join around middle 
sacral artery 

between the cords on the coccyx, 
in the ganglion impar. 


a eA 2: The aortic plexus 
t ei te {filaments from the lumbar 
above Dy °° | ganglia. 4 
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Pneumo-gastric - 


left 


Coronary branches 
to the back of the 
stomach 

filaments to join the 
celiac and splenic 
plexuses. 


Coronary branches 
to the front of the 
stomach and to the 
hepatic plexus. 
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CHAPTER IX. 


DISSECTION OF THE LOWER LIMB. 


Section I. 
THE FRONT OF THE THIGH. 


Aut the parts described in Section I. are to be examined pirec- 
before the time for turning the body has arrived. se 

Position. — During the dissection of the front of the position 
thigh the body should lie on the back, with a block of a piiy° 
suitable size beneath the pelvis, and the lower limbs should 
hang over the end of the dissecting table. Each limb is to 
be rotated outwards, so as to make evident a hollow at the 
upper part of the thigh, and is to be supported in a half bent 
position by means of a stool beneath the foot. 

Surface marking. — Before any of the integument is re- opjects 
moved from the limb, the student is to observe the chief ovine 
markings and eminences on the surface of the thigh. 

The limit between the thigh and the abdomen is marked 


Promi- 


» / on the outer side by the convexity of the crest of the inno- nences 


oe 


sponding to the triangular space of this part, in which the 


limitin 
minate bone, which subsides behind in the sacrum and the thigh 
coccyx ; and on the inner side by the projection of the os 
pubis, from which a line of bone (rami of the pubis and 
ischium) may be traced backwards along the inner and upper 
part of the limb to the tuberosity of the ischium. Whilst in 
front the line of division is indicated by the firm band of 
Poupart’s ligament intervening between the crest of the 
ilium and the pubes. On the anterior aspect of the thigh, yonow 


° : : f Scar- 
and close to Poupart’s ligament, is a slight hollow, corre- 54; 


space. 
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large vessels of the limb are contained; and extending thence 
obliquely along the inner side of the limb, is a slight de- 
Groove Pression marking the situation of the femoral artery, where 
over, itis covered by the sartorius muscle. But the position of 
artery. this arterial trunk may be indicated on the surface by a line 
from the centre of Poupart’s ligament to the inner side of 
Position the patella. On the outer side of the thigh, about four 
overeat inches below the crest of the ilium and the same distance 
er from its anterior part, the student will be able to recognise 
easily the well marked projection of the great trochanter, 
which is so valuable a guide to the surgeon in ascertaining 
the existence of fracture of the upper part of the femur, or 
the dislocation of the head of that bone from its articular 
cavity. In a thin body the head of the femur may be felt 
by rotating the limb inwards and outwards, whilst the thumb 
of one hand is placed in the hollow below Poupart’s liga- 
ment, and the fingers behind the great trochanter. 
Sons At the knee the outline of the several bones that enter 
coor into the formation of the joint may be traced with ease. 
Knee. Thus, in front of the joint, when it is half bent, is the 
Patella, Tounded prominent patella, which is firmly fixed whilst the 
limb is kept in the same position, but is moved with great 
freedom when the joint is extended so as to relax the mus- 
con. cles that are inserted into it. On each side of the patella is 
dyles of the projection of the condyle of the femur, but that on the 
mur. inner side is the largest. If the fingers are passed along the 
sides of the patella whilst the joint is half bent, they will 


be conducted by the condyles of the femur to the tuberosities 


Head of 
the 


femur. 


Tubero- 
gaesct of the head of the tibia, and will recognise a slight hollow 
The between the two. Behind the joint is a slight depression 


pam be- over the situation of the ham or popliteal space, whose firm 
lateral boundaries are formed chiefly by the tendons of the 
flexor muscles of the leg (ham-strings). 


Take up Dissection. — With the position of the limb the same as before 
the skin directed, the student begins the dissection with the examination of 
topofthe the subcutaneous cellular layer and its vessels; and he is to be 
thigh. 4 - 5 . : 
careful, whilst making the cuts in the skin, not to sink the scalpel 
too deeply. At first the integument is to be reflected only from 


the hollow on the front of the thigh close below Poupart’s ligament. 
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To raise the skin from this part an incision of about four inches in 
length is to be made from the spine of the pubes along the inner 
border of the thigh : from its lower end another cut is to be directed 
outwards across the front of the limb to the outer aspect; and 
from its upper end the knife is to be carried along the line of 
Poupart’s ligament as far as the crest of the innominate bone. 
The piece of skin included by the lines above stated is to be raised 
and turned outwards, without taking with it the subcutaneous fat 


The superficial fascia now seen is only part of the struc- Superfi- 
ture that forms a general investment for the limb, and is fascia, 
constructed of a network of areolar tissue, with fat or adi- pow 
pose tissue amongst the meshes thereof. As a part of the 
common covering, it will be found continuous with that of 
the contiguous regions, so that it may be followed inwards to 
the scrotum or labium, and upwards on the abdomen. Its 
thickness varies in different bodies, according to the quantity thick- 
of fat deposited in it; and at the upper part of the thigh it varies ; 
is divided into two strata (superficial and deep) by some itis 


divided 
cutaneous vessels and inguinal glands. ‘The superficial of into two 
° str 
the two layers is now apparent by the removal of the skin, vessels.” 
but its connections will be made more evident after the fol- 


lowing dissection. 


Dissection. — To reflect the superficial stratum of the fascia, use py raise 
the same incisions as those in the skin; and begin the separation ie he 
from the subjacent structures at the lower part, where the large stratum. 
saphenous vein, and a condensed or membranous appearance on 
the under surface, will mark the depth of the stratum. The handle 
of the scalpel may be advantageously employed in raising the 
fascia along the middle line of the limb; but, where vessels and 
glands are not found, viz., along the outer and inner borders of 
the thigh, the separation of the superficial fascia into two layers 


cannot be made. 

The subcutaneous layer of this fascia decreases in thick- g yoy. 
ness near Poupart’s ligament, becoming more fibrous at the layer of 
same spot; and on its under aspect is a smooth and mem- {?®., 
branous surface. It conceals the superficial vessels and in- 
guinal glands, and is separated by these from Poupart’s is not 


united 


ligament, so that it is unconnected to that band as it passes with 
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Pou. upwards to the abdomen, and is readily moved on it either 
liga- upwards or downwards. 
nt. 


Thesu- Dissection. — The inguinal glands and the superficial vessels are 
Sete next to be laid bare by the removal of the surrounding fat, but 


in the |, the student is to be careful not to destroy the deeper, very thin 

be seen. layer of the superficial fascia which is beneath them, chiefly to the 
inner side of the centre of the limb. Three sets of vessels will be 
found in this dissection: one set (artery and vein) are directed 
inwards to the pubes, and named external pudic; another, upwards 
over Poupart’s ligament, viz., the superficial epigastric; and the 
third, or the superficial circumflex iliac, appear near the outer 
border of the limb. The large vein in the middle line of the limb 
to which the branches converge, is the internal saphenous. A 
small nerve, the ilio-inguinal, is to be sought on the inner side of 
the saphenous vein, and close to the pubes ; and one of the terminal 
branches of the genito-crural nerve may be found a little outside 
the vein. Some of the small lymphatic vessels may be traced from 
gland to gland. 

The SUPERFICIAL VESSELS.—The small cutaneous arteries that 

from the are now laid bare are the highest branches of the femoral 

Petipa artery, and are furnished by that trunk as soon as it appears 
in the thigh. 

hae They pierce the deep fascia of the limb (fascia lata), and 

saphe- are distributed in the integuments. A vein accompanies 
each artery, having the same name as its companion vessel, 
and ends in the upper part of the saphenous vein ; but the 


description of these veins will be given in a subsequent 
page. 
One ex- ‘The external pudie artery (superior) crosses the spermatic cord 
ternal a ee ‘ ° ° d 
pudie 1m 1ts course inwards, and ends in the integument of the penis and 
“tr¥s scrotum, anastomosing in those parts with offsets of the internal 


another pudic artery. Another external pudic branch (inferior) pierces 
beneath 


the the fascia lata at the inner border of the thigh, and ramifies also 

fascia. in the scrotum. In the female these branches supply the labium 
pudendi. 

fies The superficial epigastric artery passes over Poupart’s ligament 


gastric. to the lower part of the abdomen (p. 418.), and anastomoses with 
branches of the deep epigastric artery. 
Supers The superficial circumflex iliac artery is the smallest of the 


iliac. three branches, and appears commonly on the outer border of the 
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thigh, near the crest of the ilium, where it is distributed in the 
integument. 


The superficial inguinal glands are arranged in two lines; neuinat 
one set lies across the thigh, near Poupart’s ligament, and {274i 
the other along the side of the saphenous vein. In the 
lower or longitudinal collection the glands are larger than which 
in the other, and receive the lymphatic vessels from the different 

ly fold a 
surface of the lower limb; whilst the upper or transverse tics 
set are joined by the lymphatics of the penis and of the 
lower part of the abdomen. The glands vary much in both 
number and size, and not unfrequently those by the side of 
the vein are united together. 


Dissection.— Separate now the deeper layer of the superficial ! a 


deep 
fascia from the subjacent strong fascia (fascia lata), using the same Faerie 
of 


incisions as for the detaching of the subcutaneous stratum, except seta 
that the lower cut across the thigh is not to be made so far down. pens 
The handle of the scalpel is to be employed in the separation, and 
the dissector is to endeavour to avoid cutting the nerves and 
vessels. Internal to the saphenous vein a thin membrane can be 
easily raised, so as to expose the margin of an aperture in the 
fascia lata (saphenous) that is concealed by it, but external to that 
vessel there scarcely exists a continuous layer distinct from the 
fascia lata. 

The deeper layer of the superficial fascia is a very thin Deep 


part of 
membraniform stratum, which is most apparent near Pou- the st 


part’s ligament, and on the inner side of the saphenous vein. Fasela 
About one inch below the ligament it conceals the large 
opening in the fascia lata, that transmits the saphenous vein 
and some of the ducts of the lymphatic glands. As it 
stretches across the opening it is connected to the circum- covers 


- saphe- 
ference internally by a loose cellular membrane, but ex- nous 


ternally by firm fibrous bands ; and it is also connected with em 
the side of the loose sheath of the femoral vessels that 
appears through that aperture. The part of the fascia that 

is placed over the opening for the saphenous vein is per- 
forated by many small apertures for the transmission of the 

ducts of the glands, and is sometimes named cribriform and is 


fascia, from its sieve-like appearance. In a femoral hernia named 
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cribri- the part of this deep layer of the fascia that is over the 
form ° : . : 
fascia. opening referred to, is projected forwards by the protruding 


gut, and forms one of the coverings. 


Jotake — Dissection. — Now the student has observed the disposition of 


from the the superficial fascia near Poupart’s ligament, he may proceed to 

front of 

the examine the remainder of this subcutaneous covering of the thigh, 

i together with the vessels and nerves in it. To raise the skin from 
the front of the thigh, make a cut along the centre of the limb, 
continuing the same over the knee-joint to rather below the 
tuberosity of the tibia, and at its extremity make a transverse 
incision, which is to reach farthest on the inner side, The saphe- 

and fol- nous vein is first to be traced out as far as the skin is reflected, 

Beene but in removing the tissue from it the student should be careful 

vein. of branches of the internal cutaneous nerve that lie along it. 

ee The cutaneous nerves of the front of the thigh will be found in 

nerves of the fat in the following positions : — On the outer margin is the 


thigh. external cutaneous nerve; in the centre are the branches of the 
middle cutaneous nerve; whilst at the inner margin lie the rami- 
fications of the internal cutaneous nerve, one small offset appearing 
near the upper part of the thigh, one or more about the middle, 
and one of the terminal branches (anterior) about the lower third. 

Gay. On the inner side of the knee three other offsets of cutaneous 

sideof nerves are to be looked for: one is a branch of the great sa- 

a phenous, which is directed to the front of the patella; another is 
the trunk of the great saphenous nerve, which lies by the side of 
the vein of the same name, close to the lower part of the space 
now dissected ; and the third is a terminal branch (inner) of the 
internal cutaneous nerve, that is close behind the preceding, and 
communicates with it. Small cutaneous arteries accompany the 
nerves, 


Super- SUPERFICIAL VEINS. — All the veins on the anterior and 
ficial 


veins, iner aspects of the thigh are collected into one trunk, that 
is named saphenous from the readiness. with which it is 
detected on the surface. 

em The internal saphenous vein is the cutaneous vessel of 

nous the inner side and front of the lower limb, and extends from 

thigh the foot to the upper part of the thigh, where it joins the 
femoral vein. In the part of its course now seen the vessel, 


inferiorly, is somewhat behind the knee-joint; but as it 
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ascends to its termination it is directed along the inner side 

and the front of the thigh. Near Poupart’s ligament it penis 
pierces the fascia lata by a special opening named saphenous, lata to 
and enters the deep vein of the limb. Superficial branches femoral. 
join it both externally and internally, but some deep veins Veins 
likewise open into it ; and near Poupart’s ligament three it < 
superficial veins, corresponding to the arteries in that situ- 
ation, viz. superficial pudic, epigastric, and circumflex iliac, 
terminate in it. Most frequently the veins of the inner side may 
and back of the thigh are united into one branch that enters large 
the saphenous trunk near the aperture in the fascia lata; at tthe. 
and sometimes those on the outer side of the thigh are the 
collected together in a similar way, so as to give origin to oat 
three large veins on the front of the thigh at its upper 


part. 


Some unnamed cutaneous arteries are distributed to the integu- Other 
cutane- 
ments along with the nerves; and the superficial branch of the ous ar- 


anastomotic artery (p. 619.) accompanies the saphenous nerve. eure 


Cutanrous Nerves.— The cutaneous nerves of the thigh cuta- 
neous 


are derived from branches of the lumbar plexus (p. 528.), nerves. 
and are distributed in greater abundance on the inner than 
on the outer margin of the limb. 


The idio-inguinal nerve is small in size, and reaches the surface nio-in- 
by passing through the external abdominal ring; it supplies the ee 
scrotum, and ends in the contiguous part of the “thigh, internal to ls near 
the saphenous vein. 

The crural branch of the genito-crural nerve pierces the fascia Genito. 
lata near Poupart’s ligament, and rather external to the line of the js on 


front of 
femoral artery. ier the nerve has become superficial, it com- thigh 


municates with the middle cutaneous nerve, and extends on the webs. 
anterior aspect of the thigh as far as midway between the knee and ‘le. 
the pelvis. Occasionally this branch is of large size, and, reaching 

the outer side of the limb, takes the place of branches of the ex- 

ternal cutaneous nerve. 

The external cutaneous nerve is distributed on the outer aspect ihn 
of the limb. At first it is contained in a prominent ridge of the ous 
fascia lata on the outer margin of the thigh, where it divides into 
an anterior and a posterior branch. The posterior branch is soon ince 


n the 
subdivided into two or three others, which arch backwards, sup- outer 
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part of plying the integuments of the outer part of the thigh as low as the 
Arak py middle, and the highest offsets are crossed by branches of the last 
io ch. dorsal nerve. The anterior branch extends to the outer surface of 
e8, the thigh in its lower half. It appears on the surface of the fascia 
lata, about four inches from Poupart’s ligament, and as it is con- 
tinued to the knee, it distributes branches laterally, but the most 
numerous and the largest in size towards the outer and posterior 
surfaces. Near the knee it sometimes communicates with the 
branch of the great saphenous nerve. 
Middle Lhe middle cutaneous nerve is an offset from the anterior crural 
cutane- to the centre of the anterior part of the thigh, and divides into 
two branches that may pierce the fascia at separate spots. The 
nerve is transmitted through the fascia lata about three inches 
from Poupart’s ligament, and its branches are continued along the 
ison _ front of the thigh to the knee, where it communicates with the 


the offset of the great saphenous nerve over the patella. In the super- 
thigh, ficial fascia this nerve is united with the genito-crural and internal 


tonne cutaneous nerves. In some instances the nerve is inclined to the 


inner side of the knee, and is substituted for a branch (anterior) of 
the following nerve. 


net adage The internal cutaneous nerve is derived from the anterior cr rural 
ee 


ous trunk, like the preceding, and is furnished to all the inner side of 
isdivided the thigh. It is divided into two branches (anterior and inner) 
two. that perforate the fascia in separate places. 


Phean- a. The anterior branch becomes cutaneous in the lower third of 

branch the thigh in the line of the inner intermuscular septum, along or 
somewhat behind which it is continued to the knee. This branch 

melee is distributed in the integument of the lower third of the thigh at 

alongthe its inner part, and in that over the patella and the inner side of 

septum. the knee-joint, and is united with the branch of the internal 
saphenous nerve. Occasionally this part of the nerve is found 
below the level of the joint in the position of the branch to the 
patella from the internal saphenous, whose place it takes ; and in 
that case it is larger than usual, and is joined by a small offset from 
the saphenous nerve. 

The b. The inner branch perforates the fascia at the inner side of the 


inner : : : . . . 
ends in knee behind the internal saphenous nerve, with which it communi- 


mprest_ cates, and furnishes offsets to the lower part of the thigh and to the 


the leg. ypper half of the leg on the inner surface. 
Other Other small cutaneous branches come either from the trunk, or from 
ses to the two final branches of the internal cutaneous nerve, and appear by the 


inner _ side of the saphenous vein, after piercing the fascia lata. One or two 
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come into view near the upper part of the vein, and reach as far as the part of 
middle of the thigh; and one, of larger size than the rest, appears 
where the others cease, and extends as far as the knee. These cutaneous 
offsets usually communicate. 


thigh 


The internal saphenous nerve is also a branch of the anterior Internal 
crural, and is continued to the foot, but only a little part of the nus 
nerve is now visible. The nerve pierces the fascia on the inner appears 
side of the knee, and after communicating with the inner branch shes 2 
of the internal cutaneous, gives forwards some offsets to the front the les. 
of the knee, and then accompanies the saphenous vein to the leg 
and foot. 


One branch of the saphenous nerve (patellar) appears on the Abranch 
surface of the fascia, higher on the side of the joint than the trunk over the 
from which it springs. It is soon joined by the internal cutaneous ?*“""* 
nerve, and ends in many branches over the patella; its ramifica- 
tions communicate with offsets from the external and middle cu- 
taneous nerves, and from the trunk of the saphenous nerve, and 
form an interlacement (plexus patelle) over the joint. When gm; 
this branch is small its place is taken by the internal cutaneous @ plexus 
nerve. others. 

Dissection. —Let the fat be now removed from the surface of Clean 
the fascia lata, without however destroying the cutaneous nerves, face of 
and let the inguinal glands be likewise taken away. At the upper {2,, 
part of the thigh the student should endeavour to define the mar- !2* 
gin of the saphenous opening by detaching the bands of fibrous renee 
tissue that pass from the outer side of that aperture to be blended saphe- 
with the superficial fascia. After'those bands are broken through, opening. 
the handle of the scalpel being chiefly used for the purpose, the 

outer semilunar margin of the saphenous opening comes into view, 
but the student is not to expect it to be so defined as it is repre- 
sented in drawings. 


The fascia lata is the special deep aponeurosis of the Fascia 
thigh which surrounds the limb, giving it a firm sheath, and ur- 
sends inwards septa between the different muscles. ‘This limp; 
membranous investment is of a bluish white colour, and of 
very variable thickness, though it is always stronger on the strensth 
outer than on the inner aspect of the limb, in consequence 
of the insertion into it of the gluteus maximus and tensor 
vagine femoris muscles. In fat bodies it is sometimes so 
slight as to be taken away with the superficial fascia. 


Numerous apertures exist in the fascia for the trans- Aper- 
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turesin mission of the cutaneous nerves and vessels, of which the 
if largest is the opening near Poupart’s ligament for the 
Pro- passage of the internal saphenous vein. Most of the pro- 


esses 
between cesses, prolonged from the under surface, form fibrous 


oe™S- sheaths for the several muscles. But some of these are 
larger than the rest, and are named specially intermuscular 
septa; thus two, outer and inner, are fixed to the femur, so 
as to limit on each side the extensors of the leg, and a third 
intervenes between the adductors and the flexors of the leg. 
The position of these partitions is marked on the surface by 
lines somewhat whiter than the rest of the membrane. 

Con. At the upper part of the thigh the fascia is fixed to the 


upper ference of the limb it will be found connected externally with 
thigh. the crest of the ilium ; in the middle line behind with the 
lower end of the sacrum and with the coccyx; internally 
with the ramus of the ischium and with the os pubis; and in 
front with Poupart’s ligament, between the pubes and the 
Differ" iliac crest. At the lower part of the thigh the fascia lata 
wits passes uninterruptedly to the leg behind the knee-joint, but 
in front of the articulation it is blended with an expansion 
from the extensor muscles, and is continued over the patella, 
but separated by a bursa, to be inserted into the heads of the 
tibia and fibula. 


Cover Dissection.—The flaps of skin that were removed from the front 
the. of the thigh to follow the cutaneous vessels and nerves are now to 


except ‘be replaced, and the saphenous opening is to be next looked to. 


Saphe- The saphenous opening in the fascia lata receives its ap- 

opening; pellation from transmitting the saphenous vein. The aperture 

tion, is oval in form, and is situate rather to the inner side of the 

and size. middle line of the thigh; it measures about half an inch in 
width and one inch and a half in length. Its upper part 
(superior cornu) is at Poupart’s ligament; and its lower part 
(inferior cornu) is distant from that structure about one inch 
and a half, and presents a well defined margin. 

Tan On the inner side the opening is deficient in a firm or 


isnot sharp border, for the fascia that constructs it at this spot is | 
sharp ; . ; ° 
stretched over a flat subjacent muscle (pectineus), and is 


THE SAPHENOUS OPENING. 607 


posterior to the level of the femoral vessels, beneath which it 
lies. But the outer side is much stronger, and has a semi- 
lunar border, whose concavity is turned downwards and 
inwards. This outer edge is named, from its shape, falciform outer is 
border or margin of the saphenous opening (falciform process staat 
of Burns); it is superficial to the femoral vessels, and is “””” 
connected by fibrous bands to their sheath, and to the deep 
layer of the superficial fascia. If the outer edge is traced and at a 
upwards, it will be found to arch over the femoral vessels to join Oe, 
their inner side, and to be blended with the base of Gimber- 12t’s li- 
nat’s ligament (part of the insertion of Poupart’s ligament); Ae 
its upper end, or that internal to the vessels, viz. about one 
fourth, has been known as the femoral ligament. The rigi- 
dity of the margin of the saphenous opening is much in- Tense- 
fluenced by the position of the limb; for if the finger is the 
placed beneath the upper part of the falciform border whilst depends 
the limb is moved in different directions, the dissector will pose 
perceive that this band is most unyielding when the limb is limb. 
extended and rotated outwards, and most relaxed when the 
thigh is flexed and turned in the opposite direction. 

Through the lower part of the saphenous opening the Parts 


trans- 
saphenous vein and the ducts of the inguinal glands are mittea 


transmitted; and through the upper part, close to the falci- ieee 
form edge, the femoral hernia projects from the canal by °°" 
which it leaves the cavity of the abdomen. 

From the importance of a knowledge of the form, situation, pescrip.. 
and construction of the saphenous opening anatomists have [07:0 


been led to describe with much minuteness the fascia lata in the top 


of the 


the upper third of the thigh. For instance, they have given thigh, 
different names to the fascia on opposite sides of the opening, 
as if there was a distinct structure in each place; thus the 
piece external to the opening has been called iliac part of the 
fascia lata, from its attachment to the os ilii; whilst that on 
the inner side, which is fixed to the os pubis, has been named 
the pubic part of the same fascia, and has been described as 
passing outwards over the pectineus muscle to be blended 
with that covering the psoas. Lastly, the opening itself is and of 
said to be formed by the splitting of the fascia lata into the fee 
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ation of two parts above mentioned; and the attachments and desti- 
the ° : . 
opening. nation of these are specially detailed. 


Ane. Parts concerned in femoral hernia. — Besides the saphe- 


arts i 7 1 i 
parts nous opening, which is the aperture of exit of a femoral 


edina hernia from the canal through which it leaves the abdomen, 

hernia. the dissector has to study the under-mentioned parts to 
obtain a knowledge of the structures amongst which the 
hernial protrusion is situate, viz. the crural arch and Gim- 
bernat’s ligament, the crural sheath, the crural canal and 
the crural ring, together with a partition between the thigh 
and the abdomen. 


Dissece  Dissection—To examine Poupart’s ligament and a loose sheath 
tion to of membrane that surrounds the femoral vessels, reflect the piece 
sheath of the fascia lata that forms the falciform border of the saphenous 
femoral opening by the following incisions. One cut should be begun 
vessels. : : 
close to Poupart’s ligament, near the edge of the falciform border, 
and be carried outwards parallel to the ligament for one inch and 
a half; the other should be directed obliquely downwards, from 
the termination of the first to a little below the inferior cornu of 
the opening. When the fascia is turned inwards and some fat 
removed, the tube of membrane (crural sheath) is brought into 
view as it descends beneath Poupart’s ligament. With the handle 
of the scalpel separate carefully the sheath from the fascia lata 
beneath, and from the ligament in front of it; and define Gim- 
bernat’s ligament on the inner side of the sheath, to which the 
upper end of the falciform border is united. 


The Poupart’s ligament, or the crural arch, is a firm band of 
rate the aponeurosis of the external oblique muscle of the ab- 
cient domen, which stretches from the front of the crest of the 
} ' jlium (anterior superior spinous process) to the os pubis (p. 
fom; 423.). When viewed from the surface of the body, the 
direction of the arch is not straight between its bony attach- 
ments, but is curved downwards towards the thigh. Its 
outer half is oblique as long as the fascia lata remains uncut ; 
but its inner half is almost horizontal, and widens as it ap- 
proaches the pubes, where it is inserted into the spine, as 
well as into the pectineal line of that bone for about an inch, 
vars, forming Gimbernat’s ligament. The space beneath the 


hollow crural arch, between it and the innominate bone, is closed 
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by parts passing from the abdomen to the thigh, and is larger 
in the female than in the male. The outer half of the interval 
is filled by the fleshy psoas and iliacus muscles, to which the 
arch is closely bound by fascia, so as almost to prevent any 
protrusion of intestine at this spot; and the inner half of the 
space is occupied by the femoral vessels and their sheath. 

Gimbernat’s ligament.— Between the posterior border of Gimber- 
the crural arch and the pubes is a piece of the tendinous in- mica 
sertion of that structure into the bone, which is named Gim- ethos 

Y insertion 
bernat’s ligament. When Poupart’s ligament is in its natural of Pou- 
position, this piece of the tendon appears triangular in form, ren 
and about one inch in length. Its apex is at the spine of the situa- 
pubes, and its base, which is in contact with the femoral ankeue 
sheath, is blended with the fascia lata, — the part that forms meek 
the outer margin of the saphenous opening. By one margin 
(anterior) it is continuous with the crural arch, and by the 
opposite it is fixed to the pectineal line of the pubes. In the 
erect position of the body the ligament is almost horizontal, 
and one surface is directed upwards to the abdominal cavity, 
whilst the other is turned towards the thigh. On forcibly 
raising the crural arch, the continuation of Gimbernat’s 
ligament with that band will plainly appear. 

The femoral or crural sheath is a loose tube of membrane Crural 
surrounding the femoral vessels, that has the form of a 
funnel sloped unequally on the sides. The wide part of the Shape 
tube is turned upwards, and the narrow part ceases about 
two inches below Poupart’s ligament, by being blended with pete 
the common cellular sheath of the blood-vessels. Its outer 
border is nearly straight, and is perforated by the genito- 
crural nerve. Its inner border is oblique, and is pierced by 
the lymphatics and the saphenous vein; it is this part of the 
sheath that is seen through the saphenous opening, and is 
connected to both the falciform margin and the superficial 
fascia. In front of the sheath and behind it is the fascia 
lata of the thigh. The tube of membrane is derived in this now 
way from the fasciz that line the abdomen; the anterior bak 5 
part is prolonged beneath Poupart’s ligament into the fascia 
transversalis, and the posterior half is continued into the 
fascia iliaca (p. 444.). | 

RR 
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Deep | Across the front of the crural sheath and below the arch 
arch, of Poupart’s ligament, is a thickened band of the fascia 
transversalis, which has been named deep crural arch. This 
band has been supposed to occasion sometimes the stricture 
of the subjacent gut in a femoral hernia. A notice of it is 


given with the description of the fascia transversalis (p. 433.). 


oR Dissection.—The student should open the sheath by an incision 
crural across the front, and should raise the loose anterior part with 
sheath- hooks. A piece of the cellular investment of the femoral vessels 
is to be cut out over the situation of each, and two thin partitions 
are to be defined; one of these is internal to the vein separating 
it from a gland, the other is between the vein and artery. A cel- 
lular stratum may be seen to be placed over the upper aperture 
of the sheath, which closes it towards the abdomen. 
Contents The interior of the crural sheath is occupied by the femo- 
sheath, ral vessels, and is divided into three compartments by two 
partitions that pass from the front to the back, one being 
internal to the femoral vein, and the other between the two 
Space, large vessels. In the outer compartment is the femoral 
into —_ artery, close to the side of the sheath ; in the middle one is 
parts. the femoral vein; and in the inner one is only a lymphatic 
gland. The femoral vessels are further surrounded by their 
wn cellular covering, which is distinct from the crural or 
femoral sheath now described. 
Theine  Crural canal. — This term is applied to the innermost 
ie (ree Space in the interior of the crural sheath, which is occupied 
apace 4 by a lymphatic gland. Its extent is about a quarter of an 
ralcanal. ineh, for it reaches only from the base of Gimbernat’s liga- 
ment to the upper cornu of the saphenous opening. An- 
cena terior to the sheath at this part are Poupart’s ligament and 
around the upper end of the falciform margin of the saphenous 
opening, whilst behind it is the pectineus muscle, covered by 
fascia lata. On the inner side is Gimbernat’s ligament, and 
on the outer side is situate the femoral vein. ‘The aperture 
by which it communicates above with the cavity of the 
abdomen is named the crural ring. Through this canal or 
space the intestine in femoral hernia passes from the ab- 


domen. 
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Some writers apply the term crural canal to the whole of the-Desni. 


space in the interior of the crural or femoral sheath, and describe 1" 


therefore the femoral vessels as being in the crural canal; but the mie 
cana 


appellation is here confined, as ete stated, to the space inside bee tae 
the sheath which is internal to the vessels, and through which a ae 
piece of intestine descends. 


The crural or femoral ring is the upper opening of the cura 
crural canal towards the abdominal cavity.* It is on a level i 
with the base of Gimbernat’s ligament, and is larger in the Faerie 
female than in the male. It is oval in shape; and re 
greatest measurement is from side to side, in which direction 
it equals about half an inch. The structures that surround strue- 
the opening are nearly the same as those bounding the crural around. 
canal, viz. in front is the crural arch with the spermatic cord 
in the male, and the round ligament in the female ; behind is 
the os pubis, covered by fascia lata; on the outside is the 
femoral vein; and on the inside is Gimbernat’s ligament. 

The position of the several vessels along the sides of the ring 
is stated at p. 445. 

Septum crurale.— The small part of. the subperitoneal Crurat 
layer of fat, which is placed over the opening of the crural position 
ring, has been named crural septum by M. Cloquet, from its formed. 
position between the thigh and the abdomen. The situation 
of the partition is now visible, but its characters are ascer- 
tained in the dissection of the abdomen (p. 444.). 

After having learnt the anatomy of the parts in the thigh 
amongst which a femoral hernia lies, the student is prepared 
to understand the course this takes, the coverings it receives, 
and the seat of its stricture. 


FemoraL Hernia. — A protrusion of the intestine into Femoral 
the thigh beneath Poupart’s ligament constitutes this kind of ner 
hernia. In this affection, the gut descends always in the Defini- 
femoral or crural sheath, and commonly on the inner side of 


* Gimbernat used the name crural ring, and Mr. Lawrence proposes 
to call it femoral aperture. Might not the nomenclature employed be 
made to resemble more that used in describing inguinal hernia, by 
calling this the internal crural aperture, and the saphenous opening the 
external crural aperture ? 
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the vein, though occasionally on the outer side of the 
artery. 

Course. — The course of the intestine from the abdomen 
to the surface of the body is vertical, at first, through the 
crural ring and along the crural canal as far as the saphenous 
opening, but it here changes its direction, and comes for- 
wards. Ifa larger piece of the gut is protruded the hernia 
again alters its direction and ascends on the abdomen, almost 
parallel to the first part of its course, in consequence of its 
progress being easier upwards than downwards on the front 
of the thigh. A slight consideration of the winding course 
of the hernia will suggest to the dissector the direction in 
which attempts should be made to replace the intestine in 
the abdominal cavity. With the view of making the bowel 
retrace its course, it will be necessary first to press it down 
towards the saphenous opening, and afterwards backwards 
and upwards towards the crural canal and ring. It will be 
likewise evident, from the previous dissection, that the limb 
should be raised and rotated inwards during the manipula- 
tion, in order that the margin of the saphenous opening, and 
the other tissues may be relaxed. 

Coverings. —In the course above specified the intestine 
is clothed by the following structures that are elongated and 
pushed before it: they are here enumerated from within 
outwards, in the order in which they are received. First is 
a covering of the peritoneum lining the abdomen ; next one 
from the crural septum across the crural ring; after this 
comes a stratum from the femoral sheath, unless the hernia 
bursts through an aperture in its side; still farther out is 
a layer of the cribriform fascia; and, lastly, there is an in- 
vestment of the superficial fat or fascia, together with the 
skin. From without inwards the order of the different 
strata will be reversed. ‘The coverings may vary, or be con- 
joined in different degrees according to the condition of the 
hernia; for in some instances, as above explained, the pro- 
longation from the femoral sheath is wanting; and in an 
old hernia the covering derived from the septum crurale is 
usually united with that from the crural sheath, so as to form 
one layer, the fascia propria of Sir A. Cooper. In general, — 
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in an operation for the relief of the strangulated bowel, the The 


surgeon, after dividing the subcutaneous fat, may be able to does not 


recognise but little of the coverings enumerated by ana- eee 
tomists until he meets with that of the sub-peritoneal fat, tomist. 
or the septum crurale. 

Seat of stricture. —The strangulation of a femoral hernia rue 
is situate either at the crural ring or at the saphenous ture. 
opening. If it is in the former spot it is occasioned by the 
base of Gimbernat’s ligament, and will be relieved by an in- 
cision into that structure, of a few lines in extent, with the 
knife directed horizontally. If the constriction is in the Howit 
lower opening, it will be removed by dividing upwards and remor- 
inwards the Grin band of the falciform margin of that aper- 
ture, which arches over the neck of the hernia. The several 
vessels that may be wounded in attempting to relieve the 
-strangulated intestine are enumerated at page 446. 


Dissection.— Remove the fascia lata from the hollow in the upper Clean 
part of the thigh, Scarpa’s triangular space, and clean the muscles g¢arpa’s 
that bound the space on each side. ‘The remains of the crural {riansu- 
sheath are then to be taken from the femoral vessels, and these space 
are to be followed downwards as far as the sartorius muscle. On 
the outer side of the vessels the divisions of the anterior crural 
nerve are to be sought, together with the branches of an artery 
(profunda) which are buried in the fat. All the cellular tissue is 
to be cleared out of the space; and, in removing it from beneath 
the femoral artery, the student is to seek for one or two small 
nerves to the pectineus muscle. 


The triangular space in the upper part of the thigh is Trian- 
beneath the hollow observable on the anterior aspect, near sce at 
Poupart’s ligament, and corresponds to the axillary space in ee 
the upper limb. Commonly it equals the upper third of the 
thigh in extent, but its length varies according to the breadth extent; 
of the sartorius, and the height at which this muscle crosses 
inwards. The base of the space is at Poupart’s ligament, ree 
and the apex at the meeting of the sartorius with the ad- 
ductor longus muscle. Bounding the hollow on the outer 
side are the conjoined psoas and iliacus for about two inches, 
and below these is the sartorius ; but on its inner side are 
the pectineus and adductor longus muscles, with a small 
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part of the adductor brevis lying between and behind them — 
near the femur. In this interval are contained the femoral 
artery and vein and the anterior crural nerve, with a con- 
siderable quantity of cellular tissue. ‘The femoral artery 
runs through the centre of the hollow, and supplies some 
small cutaneous branches, as well as a large deep offset, 
named profunda. On the inner side of the artery is the 
vein, which is here joined by the saphenous and profunda 
veins; and half an inch external to the vessel is the large 
anterior crural nerve, which is hidden at first between the 
iliacus and psoas, but afterwards becomes more superficial 
and divides into branches. A small artery (superficial pudic) © 
is directed inwards across the inner boundary of the tri- 
angular space. 


FremoraL Artery. — This vessel is a continuation of the 
external iliac artery of the abdomen, and reaches from the 
lower border of Poupart’s ligament to the margin of the 
opening in the adductor magnus muscle. It occupies the 
front and the inner part of the thigh for only two-thirds of 
its length, for at the spot mentioned it turns backwards into 
the ham, and takes the name popliteal. The course of the 
vessel will be indicated during rotation outwards of the limb, 
by a line drawn to the inner side of the patella from a point 
midway between the symphysis pubis and the anterior spine 
of the ilium. In the upper part of its course the artery is 
placed in front of the head of the femur, and is comparatively 
superficial, being uncovered by muscle; but, in the lower 
part, it lies along the side of the femur, and is beneath the 
sartorius muscle. This difference in its connections allows 
of a division of the arterial trunk into two parts ; viz., one 
in the upper, and one in the middle third of the thigh. 

The artery in the upper third of the thigh is contained in 
Scarpa’s triangular space, where it is enveloped by the femoral 
sheath for about two inches, and is covered only by the 
skin and superficial fascia, and by the fascia lata, with some 
inguinal glands. At first the artery rests on the psoas 
muscle; but it is subsequently placed over the pectineus, 


though at some distance from it in this position of the 
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limb, and is separated by cellular tissue, and by the profunda 
vessels and femoral vein. On the inner side of the vessel Position 


and behind it, is the femoral vein; and on the outer side is aad 


the anterior crural nerve, distant about half an inch near pede 
Poupart’s ligament, but some of its branches approach the 
artery near the apex of the containing space. 

The branches of this part of the artery are the superficial Branch- 
epigastric and circumflex iliac, two superficial pudic, and pa 
the deep femoral branch: the cutaneous offsets have been seen 
dissected (p. 600.), with the exception of the following, which ““"" 


is beneath the fascia lata. 


The external or superficial pudic artery (inferior) arises sepa- one ex- 
rately from, or in common with the other pudic branch (superior) mesh 
(p.600.). The course of this artery is inwards over the pectineus ‘ite! 
muscle to the scrotum or the labium pudendi, according to the pre 
sex ; it perforates the fascia lata at the inner border of the thigh to 

reach its destination. In the integument it anastomoses with 


branches of the superficial perineal arteries. 


The deep femoral branch, or the profunda, is the largest « Sache 
offset of the femoral arter y *, and arises from the outer part da, 
of that vessel, about one nat and a half below Poupart’s Origin 
ligament (one inch to two inches, Quain). This branch is 
consumed in the muscles of the thigh, and its distribution 
will be afterwards ascertained. In the present dissection it and po- 


is seen to be placed at first over the psoas muscle, where it Scatras 
gives the external circumflex artery to the outer part of the 
thigh, and then to be directed, with a large vein, beneath 
the trunks of the femoral vessels to the inner side of the 


femur. 


Frmorat Vein.— The principal vein of the limb has Femoral 
almost the same relative anatomy as the artery in the trian- first in- 
gular space in the upper part of the thigh. Its position to artery,” 
the artery is not the same, however, throughout: for beneath 
Poupart’s ligament it is on the inner side of that trunk, and 


on the same level, and is supported on the os pubis between 


* Some anatomists apply the term common femoral to the part of 
the vessel above the origin of the profunda, and give the names super- 
ficial and deep femoral to the nearly equal parts into which it divides. 

RR +4 


616 DISSECTION OF THE LOWER LIMB. 


after the psoas and pectineus muscles ; but it soon winds beneath 
outside the artery, and appears on the outer side, opposite the upper 
border of the adductor longus muscle. In this situation the 
vein receives the internal saphenous and the deep femoral 


branches. 


Panis Peculiarities in the vessels. —'The deviations from the common con- 

liarities dition of the vessels in the triangular space, which will here be noted, 
refer to change in their position, or to unusual origin of the chief branch 
of the artery. , , 


in the The position of the vein with respect to the artery may be altered ; 
pethe for the venous trunk may be placed on the inner side through all the 
shit triangular space, or it may be slit so as to present a large vein on each 


vein may Side of the artery for a greater or less extent, or one of the two veins 
mot may lie over the arterial tube. 

Origin The profunda branch, though arising commonly from the femoral 
funda. artery between one inch and two inches from Poupart’s ligament, may 


varies approach nearer to that band, or recede farther from it till, as in one 


Pots example (Quain), it left the parent trunk at the distance of four inches 
Head from the ligament; so that in ligaturing the femoral artery in the 
Teanie upper part of the thigh, the thread should be placed four inches below 


anes Poupart’s ligament, to be free from the disturbing influence of an occa- 
"sional large offset. 


Takethe  Dissection.— To proceed with the deep dissection, open again 


ted at the flaps of skin down to the knee, and take away the fascia lata 
front of to the same extent as the skin. With the leg still in the same 


thigh. position as in the dissection of the other parts, the student is to 


cut the fascia along the middle line of the thigh and knee, and to 


reflect it to each side. 


Follow In raising the inner piece of the membrane the sartorius muscle 


torius, should be followed to its insertion into the tibia, and care should 


be taken of the small nerves along its inner border, viz. : the two 
= ai branches of the internal cutaneous above; the great saphenous and 
nervesin its branch below; and the plexus between the saphenous, internal 
sitit ik cutaneous, and obturator, at the middle of the thigh. The dis- 
sector is to avoid displacing the muscle whilst he is removing its 
sheath of fascia. 
Distoct The adductor muscles that are internal to the sartorius are 
ductors, then to be laid bare, and the student is to seek a branch of the 
obturator nerve, to the plexus before mentioned, beneath the ad- 
ductor longus muscle, near where this touches the sartorius. 
and For the dissection of the extensor muscles of the leg, on the 


clean fe ° . 
the ex- outer side of the sartorius, the knee is to be bent to make tense 


ieee a een 
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their fibres. Whilst removing the fascia lata over the knee-joint, tensor 
the student will find it inseparably united with an expansion from ™"**!®* 
the tendons of the extensor muscles. One little muscle at the 

upper part of the thigh, tensor of the fascia, is to be cleaned, and 

a strip of the fascia lata, corresponding to its width, should be left 

along the outer aspect of the thigh: behind this slip the fascia is 

to be divided by one or two transverse cuts, and to be followed 
backwards to its attachment to the linea aspera of the femur. 


Muscles on the front of the thigh.—In these muscles are Muscles 
included the sartorius, and the extensors of the leg. The front of 
most superficial muscle is the sartorius, which arches in a thigh. 
wavy manner over the front of the thigh, passing from the 
outer to the inner side of the limb, and lies in a hollow 
between the extensor muscles on the one side, and the ad- 
ductors on the other. In the set of extensor muscles of the 
leg are comprised the rectus, vastus externus, and vastus 
internus and crureus, all which closely surround the femur. 


The sartorivs is the longest muscle in the body, and ee 
extends from the pelvis to the leg. It arises from the upper origin; 
anterior spinous process of the ilium, and from the interval 
between this and the inferior process; its fibres constitute a course | 
thin, riband-like muscle, which is directed obliquely across thigh ; 
the front, but vertically on the inner side of the thigh, as far 
as the knee, where it ends in a tendon, and is inserted into inser- 
the inner surface of the tibia close to the tuberosity. The 


muscle is superficial throughout, and is perforated by some 


cutaneous nerves and vessels. Its upper oblique part forms Cornec- 


tions of 
the outer boundary of the triangular space that contains the the first 


femoral artery, and rests on the iliacus, rectus, and adductor gue 
longus muscles, as well as on the anterior crural nerve and 

the femoral vessels. The middle or vertical part of the sar- ofthe | 
torius lies in a hollow between the vastus internus and the parts 
adductor muscles, as low as the opening for the femoral 
artery; but beyond that point, between the vastus and thie 
inner hamstring muscles, where it bounds the popliteal space 

at the inner side. Beneath this part of the muscle are the 
femoral vessels and their accompanying nerves. The lower andof 
or tendinous part lies on the internal lateral ligament of the par. 
knee-joint, above the tendons of the gracilis and semitendi- 
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nosus, and separated from them by a synovial membrane. 
From its upper border an aponeurotic expansion is given to 
join that from the extensors over the knee, and from its 
lower border another to blend with the fascia of the leg. 
Below the tendon the great saphenous nerve appears with 
its artery, and piercing it is the branch of the same nerve. 


Divide  Dissection—The sartorius is to be turned aside, or cut through 
po Rika if it is necessary, to follow the remaining part of the femoral 

artery. Beneath the muscle is an aponeurosis between the adduc- 
and dis- tor and extensor muscles, and when this is divided the internal 
nerves saphenous nerve, and a nerve to the vastus internus muscle that 
sends an offset to the knee-joint, will come into view. Now the 
plexus of nerves on the inner side of the thigh can be more com- 
pletely dissected. Where the femoral artery passes to the back of 
the limb its small anastomotic branch arises; this is to be pur- 
sued in the vastus internus to the knee, and a branch of it is to be 


traced with the saphenous nerve. 


an 
vessels. 


Aponeu- "The aponeurotic covering of the femoral vessels exists over 


over the those blood-vessels where they are crossed by the sartorius. 
artery; Jt is formed of strong fibres that are directed transversely 
3 between the vastus internus and the tendons of the adductor 
ene muscles. Inferiorly the membranous structure ceases at the 
: gone opening in the adductor magnus by a defined border, beneath 
which the saphenous nerve and its artery escape. 
Hee Te Femoral artery in the middle of the thigh.—In the middle 
the fe- third of the thigh the femoral artery is more deeply placed 
artery. than in the upper third, and is covered by the sartorius 
Connec- muscle and the subjacent aponeurosis, in addition to the 
integuments and the superficial and deep fascie. ‘The artery 
here lies in a hollow, bounded on the one side by the vastus 
internus, and on the other by the adductor longus and adductor 
magnus, by which it is conducted to the opening in the last 
Position muscle. On the outer side of the artery and close to it is the 


of vein : . : 
andsa- femoral vein; also on the outer part is the internal saphenous 


raven nerve, which is beneath the aponeurosis before described, 

but is not contained within the cellular sheath of the vessels. 
Branch- Branches. — Only one named branch, anastomotic, springs 
. from this part of the artery, for the other offsets belong to 


the muscles. 
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The anastomotic branch (arter. anastomotica magna) arises Anasto- 
close to the opening in the adductor muscle, and splits at pt 
once into two parts, superficial and deep. 


a. The superficial offset continues with the saphenous nerve to divides 
the lower border of the sartorius, and, piercing the fascia lata, pedo 
ramifies in the integument. 6. The deep or anterior branch is “i! and 


concealed in the fibres of the vastus internus, and descends therein branch. 
in front of the tendon of the adductor magnus to the inner side of 

the knee-joint, where. it anastomoses with the articular branches of 

the popliteal and anterior tibial arteries. From it a branch is 

sent outwards in the substance of the vastus, which forms an arch 

in front of the lower end of the femur with an offset of the exter- 

nal articular artery, and supplies the joint. The two pieces of the 
anastomotic artery may be separate at their origin, and spring 

from distinct parts of the parent trunk. 


Muscular branches. — The branches for the supply of the Leger 
muscles leave the outer part of the femoral artery, and belong bene Be 
mostly to the sartorius and vastus internus. : 


The femoral vein, in its connections with the parts around Femoral 
and in its branches, corresponds closely to the femoral 
‘artery. Its position with respect to the artery is, as above 
said, external and close to it. 


_ Peculiarities in the trunks of the vessels. — Occasionally the femoral ES shat ih 
artery is split into two below the origin of the profunda. Four ex- i 
amples of this peculiarity have been met with, but, in all, the trunks gj pre tee 
became blended into one above the opening in the adductor muscle. 

The femoral vein may change its position here, as in the upper part Thevein 
(p. 616.), and be found on the inner side of the artery; or it may be inside 
divided into two trunks that lie on the sides of its companion vessel. In artont : 
some bodies this part of the femoral vein is very small in size, in con- or ot split 
sequence of the popliteal entering the profunda vein, instead of ac- ac 
companying the main artery of the limb through the aperture in the 
‘adductor magnus. 


Dissection. —The femoral artery and vein are to be cut across To ex- 
below the origin of the profunda, and thrown downwards, prepa- muscles 
‘ratory to dissecting the upper part of the vastus internus and ofthe 
crureus. After these are cut, take away all the cellular mem- haul 
brane and the veins from amongst the branches of the profunda 


artery and anterior crural nerve. 


s 
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Tensor The TENSOR VAGIN® FEMORIS is the smallest and the 
femoris most external of the outer set of muscles. It takes origin 
from from the front of the crest of the ilium, at its outer aspect, 
’ and from the superior of the two spinous processes of the 
ends in same bone, and is inserted into the fascia lata about three 
lta) inches below the great trochanter of the femur. At its 
origin the muscle is situate between the sartorius and gluteus 
medius, and its fibres are blended with the latter. Beneath 
Parts it are the ascending branches of the external circumflex 
artery, and a branch of the superior gluteal nerve that enters 
it at the under aspect. A strong sheath of fascia surrounds 

the muscle. 
Sea Dissection. — After the muscle has been learnt, cut through the 
the last Slip of fascia extending from it to the knee, and, detaching the 
muscle. tensor of the fascia lata from the muscles around, follow the head 


of the rectus muscle to the pelvis. 
Reta The RECTUS FEMORIS forms a fleshy prominence on the 
front of the thigh, and reaches from the pelvis to the head 


origin of the tibia. At its origin from the pelvis the muscle has 
at the . = 

pelvis, two tendinous processes or heads: one arises from the 
woicn 1s . . ° ° dy 

double, anterior inferior spinous process of the ilium; the other (to 


be afterwards seen) is fixed into a depression on the back of 
the ilium, close above the brim of the acetabulum. Fleshy 
fibres succeed to the tendon, and end inferiorly in another 
tendon which joins those of the muscles beneath it, and is 
andan inserted with them into the head of the tibia. ‘The rectus 


insertion 


fate ees is larger at the middle than at the ends; and the fibres are 
1 


the tibia. directed from the centre to the sides, like the feather of a 


Rhee: quill, giving rise to that condition called penniform. It is 
uscie 


penal subcutaneous except above, where it is overlaid by the 
orm 


ae sartorius 3 but it conceals branches of the external circumflex 
cat artery and anterior crural nerve, and rests on the muscular 
mass of the vastus and crureus. The upper tendon of the 
muscle reaches farthest on the anterior surface, where the 

~~. sartorius lies on it, whilst the lower tendon is most ex- 


tensive on the posterior aspect, or towards the subjacent 


| 


muscles. 


Cut Dissection.—To see the remaining muscles, cut across the rectus 
near its lower end, and raise it without injuring the branches of 


| 
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vessels and nerves beneath it. ‘The muscular mass on the front the 

of the femur is to be divided into two along the situation of some "t"» 
descending vessels and nerves. The muscle external to those 
vessels is the vastus externus, and the larger mass internal to them and 

is composed of the vastus internus and crureus: the two last thee 


the ex- 


muscles are inseparably united ; but if the student wishes to make taneles, 


two distinct parts, he must carry the scalpel through the fibres in 
a line with the inner border of the patella. 


The VASTUS EXTERNUS is one of the parts of the strong Vastus 
extensor muscle of the leg, and its attachment to the femur Ver 
is very narrow in comparison with its size and thickness. 

It has a lengthened origin from the outer aspect of the root is thin 
of the great trochanter ; from the outer margin of the linea printers 
aspera, as well as from all the line connecting this upwards 
with the trochanter, but from only two-thirds of the line 
extending downwards from it to the outer condyle; and, 
lastly, from the external intermuscular septum. Inferiorly 
the fibres of the muscle end in an aponeurosis, which is but is 


: : thick 
blended with the tendons of the rectus and vastus internus bale 


to form a common tendon of insertion into the tibia. The sertion. 
muscle is pointed at the upper part, but enlarged below, 
where it produces the prominence on the outer side of the 
thigh. Its cutaneous surface is aponeurotic at the upper Parts in 
part, and is covered by the rectus and tensor vaginz femoris with the 
muscles; but the deep surface rests on the vastus: and / 
crureus, and on branches of the external circumflex artery 

and anterior crural nerve. 

The VASTUS INTERNUS and CRUREUS are inseparably vastus 
united, and will be here described as one muscle. The fleshy andere: 
mass covers the anterior and inner surfaces of the femur, eis 
and its extent may be indicated by the following lines: — pm the 


front of 
Upwards it reaches as far as the anterior intertrochanteric ‘he! 


mur. 
line, and downwards to about two inches from the articular tts ori- 
end of the femur; outwards, it extends nearly to the linea °"’ 
aspera, but inwards it is fixed to the inner margin of that 
line as well as to the lines continued from it towards the ends 
of the bone, viz. to the small trochanter in one direction, and 
the inner condyle of the femur in the opposite direction. At 


the lower end of the muscle the fibres terminate in a cuta- insertion 
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neous aponeurosis that blends in the common tendon of 
insertion. ‘The upper part of the muscular mass is buried 
beneath the sartorius and rectus muscles; but the lower 
part is superficial, and projects more than the vastus ex- 
ternus at the opposite side of the thigh. The adductor 
muscles are almost inseparably joined with the vastus along 
its attachment to the linea aspera. 

Subcrureus muscle.— Beneath the united vastus and 
crureus, near the knee-joint, is a thin band of pale fibres 
named as above. It is but a part of the muscle on the front 
of the femur, which is separated therefrom by a cellular 
layer. Attached therefore to the front of the femur in its 
lower third, it ends in aponeurotic fibres on the outer surface 
of the capsule of the knee-joint. 


Dissection. —'The common tendon of the vasti and rectus, with 
the expansion from it over the knee-joint, can be demonstrated 
by means of an incision along the middle of the patella to the head 
of the tibia. This cut will allow the thin expansion to be re- 
flected inwards and outwards, so as to lay bare the tendon. A 
strong transverse band will be likewise seen on each side of the 
patella; the outer of the two is the strongest. 


The tendon of the extensor muscles of the leg is common 
to the rectus, the vastus externus, and the united vastus in- 
ternus and crureus. Its position isin front of the knee-joint, 
to which it serves the office of an anterior ligament. Wide 
above where the muscular fibres terminate, it narrows as it 
descends over the joint and the patella, and is inserted in- 
feriorly into the prominence of the tuberosity of the tibia. 
Close to its attachment to the tibia a synovial bursa is be- 
neath it, and in its fibres the patella is contained, like a sesa- 
moid bone in other situations. (See Ligament of the Pa- 
tella.) From the upper part of the tendon an aponeurotic 
expansion is derived: this prolongation, which is strongest on 
the inner side, is united with the fascia lata and the other 
tendinous offsets to form a capsule around the joint, and is 
fixed below to the heads of the tibia and fibula. 

Intermuscular septa.— 'The processes of the fascia lata 
that limit laterally the extensor muscles of the leg are thus 
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named, and are fixed to the linea aspera, and the lines leading are two: 
from it to the condyles of the femur. 

The external septum is the strongest, and reaches from theouter 
the outer condyle of the femur to the insertion of the gluteus ha. 
maximus. It is situate between the vastus externus and’ 
the short head of the biceps, and is perforated near the outer 
condyle by the upper external articular artery. The inner theinner 
partition is very thin along the side of the vastus internus, tne.” 
and, between the inner condyle and the linea aspera, its 
place is supplied by the strong tendon of the adductor mag- 


nus. The internal articular artery is transmitted through 


_ wit to the front of the knee-joint. 


The external circumflex artery is the chief vessel for the Artery 
supply of the muscles of the front of the thigh. It arises muscles 
from the outer side of the profunda (deep femoral) artery, age i. 
and is directed horizontally outwards through the divisions thigh. 
of the anterior crural nerve, and beneath the sartorius and 
rectus muscles, to the under surface of the vastus externus, 
where it ends in branches. Offsets are given from this hae 
artery to the rectus and sartorius, and its terminal branches are— 
consist of an ascending, a transverse, and a descending set. 

The ascending branches are about three in number, and are peer: 
directed beneath the tensor vagine femoris to the back of the set, 
ilium, where they anastomose with the gluteal artery. 

The transverse or middle set, the least numerous and the atrans- 
smallest in size, perforate the vastus externus, and anastomose on bhai 
the back of the thigh with the sciatic and perforating arteries. 

The descending branches are the largest, and are distributed anda | 
to the vasti muscles. One considerable offset enters the vastus Abi 
externus, and reaches the knee, on which it anastomoses with the 
external articular arteries. 


Peculiarities in this artery are very frequent, both in the trunk and Sed 


in the branches. Thus the vessel may arise as one trunk from the ie A 
run 

superficial instead of the deep femoral artery; or as two pieces, which ang 

may spring from either of the two femoral trunks, or from both by a adage 


branch obtained from each. 


The ANTERIOR CRURAL NERVE is derived from the lumbar Nerve 0: 


plexus (p. 530.), and supplies the muscles and the integu- of the 
ment of the front of the thigh, and the integument of the ~ 
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inner side of the leg. Soon after the trunk of the nerve 
leaves the abdomen beneath Poupart’s ligament it is flattened, 
and divided into a superficial or cutaneous, and a deep or 
muscular part. 

A. The superficial part of the nerve ends in these three 
branches: the internal and middle cutaneous of the thigh, 
and the great saphenous. 

The middle cutaneous nerve perforates the fascia lata, 
sometimes also the sartorius, about three inches below Pou- 
part’s ligament, and extends on the surface of the thigh to 
the knee. Its cutaneous distribution is described at page 
604. 

The internal cutaneous nerve sends two or more small 
twigs through the fascia lata to the integument of the upper 
third of the thigh, and then divides in front of the femoral 
artery, or on its inner side, into the two following branches, 
anterior and inner. Sometimes these branches, into which 
the nerve ordinarily divides, arise from the anterior crural 
trunk at separate spots.* 


The anterior branch is directed to the inner side of the knee- 
joint. As far as the middle of the thigh it lies over the sartorius, 
put it then pierces the fascia lata, and ramifies in the integument 
as before said (p. 604.). 

The inner branch is distributed in the integument of the inner 
side of the leg, just below the knee, but it remains beneath the 
fascia lata as far as the knee (p.604.). Whilst underneath the 
fascia the nerve lies along the inner border of the sartorius, and 
joins about the middle of the thigh with branches of the obturator 
and internal saphenous nerves to form a plexus. When this branch 
is small it ends in the plexus just mentioned, and in offsets to the 
inner part of the thigh, instead of being continued onwards to 
the leg. 


The internal saphenous nerve is the largest of the three 


a a ee 


* The description here given of the distribution of the internal cutaneous 
nerve has been derived from facts ascertained by repeated careful dis- 
sections. It differs from the one in ordinary use, though the same 
arrangement has been described by me before in the fifth edition of 
Quain’s “ Anatomy,” but without any statement in support of its correct- 
ness. — G. V. E. 
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superficial branches ; it becomes cutaneous on the inner side saphe- 
of the knee, and accompanies the vein of the same name to nerve 
the foot (p.605.). In the thigh the nerve approaches the 
femoral artery, where this is concealed by the sartorius, and 
is continued along the outer side of that vessel, beneath the 
aponeurosis covering the same, as far as the opening in the 
adductor magnus muscle. At that spot the nerve passes 
from beneath the aponeurosis, and is continued under the becomes 
sartorius muscle to the upper part of the leg, to become one. 
cutaneous as before said. It supplies two cutaneous offsets 
whilst it is contained in the thigh beneath the fascia. 


One of these offsets (communicating branch) arises about the hasa 
middle of the thigh, and crosses inwards beneath the sartorius to nicating 
join in the plexus between it, the internal cutaneous, and the ob- 
turator: this branch is sometimes absent. The other branch 
to the front of the patella springs from the nerve near the knee- and a 
joint, and perforates the sartorius muscle and the fascia lata to Piet. 


end in the integument over the knee (p. 605.). 


B. The deep or muscular part of the anterior crural nerve rh 
gives branches to all the muscles of the front of the thigh, part 
except the tensor vagine femoris, and to one of the adductor 
muscles, viz. the pectineus. 

Two slender nerves cross beneath the femoral artery and branch- 
enter the anterior surface of the pectineus. able 


neus, 

Branches to the sartorius are furnished by the middle or sarto- 
by the internal cutaneous nerve, whilst it is in contact ee: 
with that muscle. 

A nerve enters the under surface of the rectus muscle at rectus, 
the upper part, and divides into branches as it is about to 
penetrate the fibres. 

The nerve to the vastus externus divides into two or more vastus 
branches as it enters the muscle. From one of these am nus and 
articular filament is continued downwards to the knee-joint, joint, 
which it enters on the anterior aspect. 

The nerve to the vastus internus is nearly as large in size and 
as the internal saphenous, in common with which it often inter- 
arises. ‘Io the upper part of the muscle it furnishes one or 
more branches, and is then continued beneath the aponeu- 
rosis covering the femoral vessels as far as the centre of the 

Ss 
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thigh, where it ends in offsets to the muscle, and in an 
articular branch to the knee-joint. 


idee The articular branch is prolonged to the inner side of the knee- 
ri joint on or in the vastus, and on the tendon of the adductor mag- 
‘ nus, and is distributed over the synovial membrane of the front of 
the articulation: this small nerve accompanies the deep branch of 

the anastomotic artery. 
Nerveor ‘The branch of nerve to the tensor vagine femoris is 
vasine, derived from the superior gluteal (p. 640.), and enters the 
under surface of the muscle. In the fibres it extends nearly 


to the lower end. 


Dissec- Dissection. — After the examination of the muscles of the front 
ee of the thigh with the vessels and nerves that are furnished to them, 
muscles. the student should learn next the adductor muscles and their 
vessels and nerves. To prepare the muscles, take the cellular 
tissue from them, and separate the superficial adductors one from 
another. Let the student be careful of the branches of the obtu- 
rator nerve in connection with the muscles, those offsets entering 
both the muscular fibres and the plexus on the inner side of the 
thigh. Lastly, take the cellular tissue, and the veins that are left, 
from the profunda and its branches. 
theaa. Muscles on the inner side of the thigh.—This set of mus- 
ductor cles consists of three adductors, viz. adductors longus, brevis, 
and magnus, with the gracilis and the pectineus ; these have 
the under-mentioned position with respect to one another. 
andtion, Most internal of all and the longest, is the gracilis, which 
may moreover be recognised by its slender, riband-like ap- 
pearance. Superficial to the others, are the pectineus and 
_adductor longus, which are directed obliquely from the pubes 
to the femur, and bound internally Scarpa’s triangular space. 
Beneath those two the short adductor is placed, and behind 
all is the adductor magnus. 
Gracilis The GRAcrLIs reaches from the pelvis to the tibia, and is 
fleshy and riband-like above, but tendinous below. The 
takes muscle arises by an aponeurosis, two to three inches in depth, 
from the from the body and the descending ramus of the os pubis, 
pelvis, ree ° ° ° 
isin. and partly from the ascending ramus of the ischium ; and is 
serted inserted by a flat tendon into the inner surface of the tibia, 
tibia. pelow the sartorius. At the upper part the muscle is super- 
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ficial, and is flattened against the adductor magnus, so as to 

have its borders directed forwards and backwards; but in 

the lower third of the thigh it intervenes between the sar- Position 
torius and semi-membranosus muscles, and forms part of the rusted 
inner boundary of the popliteal space. Its tendon, near the 
insertion, is above that of the semi-tendinosus, though on the 

same level, and both lie over the internal lateral ligament, 

but separated from it by a bursa. An expansion is con- 
tinued from the tendon to the fascia of the leg, as in the 
tendons of the sartorius and semi-tendinosus. 

The PEctTINEvs is the highest of the muscles that are pecti- 
directed from the pelvis to the inner side of the femur. It” 
has a fleshy origin from the line on the os pubis between the origin 
spine and pectineal eminence, and from the triangular surface panes, 
of bone in front of that line; and it is inserted by a tendon inserted 
into the upper half of the line on the femur, which extends felt 
from the linea aspera to the small trochanter. The muscle 
is twisted, so that the surfaces which are directed forwards Muse 
and backwards near the pelvis, are turned inwards and out- ‘sted. 
wards at its insertion. The pectineus lies between the psoas Harts on 
and the adductor longus, and the internal circumflex vessels 
pass between its outer border and the former muscle. One 
surface is in contact with the fascia lata, and the opposite 
touches the obturator muscle and nerve, and the adductor 
brevis. 

The aAppucToR Lonaus lies below the pectineus, and is Addve- 


tor lon- 


triangular in form, with the apex at the pelvis and the base 8"s°*-. 


at the femur. It arises by a tendon from the spine of the ee 2 
os pubis, and from the body of the bone below that process, ‘™™: 
and is inserted into the linea aspera in the middle third of — 
the shaft of the femur. This muscle is situate between the Its con- 


gracilis and pectineus, and forms part of the inner boundary with 
muscles 


of the triangular space containing the femoral vessels. Its and 
anterior surface is covered near the femur by the femoral 
vessels and the sartorius; and the posterior rests on the 
other two adductors, on part of the obturator nerve, and on 
the deep femoral artery. -Aponeurotic bands connect the 
tendon of the muscle at its insertion with those of the adduc- 
tor magnus and vastus internus. 
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Dissection.—On cutting through the pectineus near the pubes 
and throwing it down, the dissector will sometimes find the small 
accessory nerve of the obturator that turns beneath its outer bor- 
der; if it is present, trace out its branches to the hip-joint and 
the obturator nerve. The adductor longus is then to be divided 
near its origin, and raised with care, so as not to destroy the 
branches of the obturator nerve beneath ; its tendon is also to be 
detached from that of the adductor magnus to see the branches of 
the profunda artery. Now, the adductor brevis is laid bare, with a 
part of the obturator nerve crossing it to enter the plexus at the 
inner side of the thigh, and with a deeper part of the same nerve 
beneath it; the muscle should be separated from the subjacent 
adductor magnus where the lower nerve and an artery are seen 
to issue. In this last step of the dissection the student should seek 
a small articular branch of the obturator nerve, that descends on 
and in the fibres of the adductor magnus to the knee-joint. 


The accessory obturator nerve* (Schmidt) is derived from the 
trunk of the obturator in the abdomen (p. 530.) and passes from 
that cavity over the brim of the pelvis. In the thigh this branch 
turns beneath the pectineus and joins the superficial part of the 
obturator nerve: at the same spot it supplies an offset-to the under 
surface of the pectineus, and another to the hip-joint with the 
articular artery. When the nerve is small, one or more of these 
offsets is wanting. 


The ADDUCTOR BREVIS is thick and fleshy in the upper 
part, but thinner and tendinous at the lower extremity, at its 
attachment to the femur. The muscle arises below the 
adductor longus from the anterior aspect of the os pubis, 
between the attachments of the gracilis and obturator exter- 
nus, and is inserted behind the pectineus into all the line 
leading from the linea aspera towards the small trochanter. 
In front of this muscle are the pectineus and the adductor 
longus; but it is gradually uncovered by the latter below, 
and the borders of the two are contiguous at their insertion 
into the femur: on this aspect, too, are the superficial part of 


* This small nerve is often absent; it was found only four or five 
times in nine or ten bodies that were examined by its discoverer. The 
name given to it by Schmidt refers to this irregularity, viz. nerv. ad 
obturatorem accessorius inconstans.— Commentarius de Nervis lum- 
balibus. 
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the obturator nerve and the profunda artery. Behind the pening, 
muscle is the adductor magnus, with the deep part of the 
obturator nerve. In contact with the upper border is the and at 
obturator externus, and the internal circumflex artery passes border. 
between the two. 

The OBTURATOR NERVE is a branch of the lumbar plexus obtura- 
(p. 580.), and supplies the adductor muscles of the thigh, with nerve 
the hip and knee-joints. The nerve issues from the pelvis 
through the aperture in the upper part of the thyroid fora- 
men, and divides therein into two parts, which are named is divi- 
superficial and deep, from their position with respect to the wor 
adductor brevis muscle. 

The anterior or superficial part of the nerve joins the Bet at 
plexus before referred to in the description of the internal part 
cutaneous nerve, which is situate on the inner aspect of the 
thigh. To reach its destination the nerve is directed over 
the adductor brevis, but beneath the pectineus and the ad- 
ductor longus. At the lower border of the last muscle it joins 
furnishes an offset to join in the interlacement with the in- gre 
ternal cutaneous, and the branch of the saphenous nerve, but ee 
the remainder of the nerve is continued to the femoral artery, ends on 
on which it is distributed. In addition to the branches be- sep 
fore mentioned, the nerve receives the communicating twig Branch. 
from its accessory branch, and supplies the hip-joint, and“ 


some of the surrounding muscles. 


Branches. — Near the pelvis or in the aperture of exit, this di- oe 
vision of the nerve sends outwards an articular twig to the hip- 
joint with the artery to the same part. Muscular branches are Muscu- 
furnished to the adductor Iongus, the adductor brevis, and the pret ad- 


ductors. 
gracilis. 


Unusual condition of the nerve. — In some bodies this superficial 7 tos Bes 
division of the nerve is of large size, and extends beyond the plexus Ea iargee 
in the middle of the thigh. In such instances the nerve joins 
freely in the plexus, and gives cutaneous offsets to the integu- and ex- 
ment of the thigh, but is afterwards continued along the inner theinner 
border of the sartorius to the inner side of the knee, where it per- ¢, rape. 
forates the fascia to end in the integument: it has, in fact, the knee 
same position and distribution as the inner branch of the internal 
cutaneous nerve (p. 624.), whose place it supplies. 
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The posterior or deep part of the obturator nerve pierces 
the fibres of the external obturator muscle, and is continued 
beneath the adductor brevis to be distributed chiefly in the 
adductor magnus. Offsets are given from it to the contigu- 
ous muscles, and one to supply the knee-joint. 


Branches. — Muscular branches enter the external obturator 
muscle as the nerve pierces it, and the others belong to the large 
adductor, but sometimes also to the short one. A slender arti- 
cular branch enters the fibres of the adductor magnus towards its 
lower part, and is transmitted through them near the linea aspera 
to reach the popliteal artery, by which it is conducted to thé 
back of the knee-joint : its termination will be found in the dis- 
section of the popliteal space. 


Dissection. — To prepare the profunda artery and its branches, 
take from them the veins and the cellular membrane. Follow 
backwards then the internal circumflex artery above the upper 
border of the adductor brevis, and trace the perforating branches 
through the tendons of the adductors near the femur. 


The prorunpaA (deep femoral) is the chief muscular artery 
of the thigh, and arises from the femoral trunk about one 
inch and a half below Poupart’s ligament (p. 615.). At its 
origin this vessel is placed on the outer side of the parent 
trunk, but it is then directed inwards beneath the femoral 
vessels to the inner side of the femur. Here it again changes 
the direction of its course, and descends parallel to the femo- 
ral artery, but deeper in position, to the lower third of the 


thigh, where it ends in a small branch that pierces the ad-. 


ductor magnus. Where the vessel lies in the triangular 
space of the thigh (near its origin) it rests on the iliacus 
muscle, but internal to the femur it is placed over the ad- 
ductor brevis, and from that spot to its termination between 
the adductors longus and magnus. 

Its branches are numerous to the surrounding muscles 
and the bone, and maintain free anastomoses with other 
vessels supplied to the upper part of the thigh, as well as 
with those of the leg. It is through these communications 
that the blood finds its way to the lower part of the limb, 
when the tube of the chief artery is obliterated above the 
origin of the profunda. Some of the branches to the adductor 


a ae 
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muscles are unnamed. The named branches are these: — The 
external circumflex to the extensor muscles of the leg, in- rer 
ternal circumflex round the inner side of the femur to the 
back of the thigh, and perforating arteries through the ad- 


ductors to the same destination. 


The external circumflex artery has been described in the dissec- oka 


tion of the muscles of the front of the thigh (p. 623). flex; 
The internal circumflex branch arises from the inner and posterior eee 


part of the profunda, and turns backwards between the psoas and flex; 
pectineus, above the border of the adductor brevis, along the course 

of the tendon of the external obturator muscle. Having reached ends on 
the back of the thigh, it ends in two branches, which will be seen thigh, 
in the dissection of the buttock. It supplies the under-mentioned 
branches to the inner side of the thigh:— An articular artery supplies 
enters the hip-joint through the notch in the acetabulum. At the ae oye 
border of the adductor avg two muscular branches arise: one muscles. 
ascends to the obturator and the superficial adductor muscles, the 

_ Other, which is larger, descends beneath the adductor brevis, and 

ends in this and the largest adductor. 


Peculiarities. — The origin of the internal circumflex is very variable. Origin 
At one time it may be from the femoral artery above the profunda; at Y@™!#0!* 
another from the epigastric, the external iliac, or the circumflex iliac 
artery. 


The perforating branches are usually three in number, and pierce Three 

the tendons of the adductor muscles close to the linea aspera of rehee 
the femur. The first is opposite the lower border of the pectineus, pee 
and perforates the short and long adductors. The second branch second 
arises lower down, and passes’ t through the same muscles as the ge 
preceding: from it a nutritious artery is supplied to the femur. pene 
The third artery springs from the deep femoral trunk below the 
adductor brevis, and is transmitted through the adductor magnus. 
The terminal branch of the profunda (fourth perforating) pierces 2ng,the 
the adductor magnus. These several branches supply the muscles of pro-_ 
of the back of the thigh, and anastomose above with branches of a fourth. 
the internal iliac, and below with those of the popliteal artery. 

The profunda vein results from the union of the different Pro 
branches corresponding to those of the artery of the same veld 
name. It closely accompanies its companion artery, to which 
it is superficial, being between it and the femoral vessels. 
Sometimes the vein is suddenly enlarged at the upper part is some- 
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times by the union of a large trunk that is directed upwards from 
by pope” the popliteal vein, behind the adductor magnus, and then 


teal. 
pierces this muscle. 


aah Dissection. —To bring into view the remaining muscles, viz. the 
‘ilar adductor magnus, the obturator externus, and the insertion of the 
psoas and iliacus, the adductor brevis is to be cut through, and the 
cellular membrane to be removed from each. After the adductor 
magnus has been learnt, it will be needful to detach a few of its 
upper fibres to examine the obturator externus. 
Addue- The ADDUCTOR MAGNUs is triangular in form, and is fixed 
magnus; by its apex to the pelvis, and by its base to the femur in 
origin is nearly all the length of the bone. Its origin is from the 
mS descending ramus of the os pubis, and from the ascending 
ramus and tuberosity of the ischium, and its fibres are 
directed, with different degrees of obliquity, to their attach- 
fibres ment to the femur. Thus the upper fibres, from the rami 
diverge 
totheir of the pubis and ischium, are horizontal above, but become 
pony more and more oblique below, and are inserted into the linea 
quadrata and the line continued from the great trochanter to 
7 the linea aspera, also into all the linea aspera, and into a 
horizon- small part of the line leading from that crest of bone to the 
° inner condyle of the femur. Whilst the remaining fibres 
others from the tuberosity of the ischium, which are vertical in 
vertical direction, end about the lower third of the thigh in a tendon, 
which is inserted into the inner condyle of the femur, and is 
connected by a fibrous expansion to the line leading upwards 
from that point of the bone to the linea aspera. 
andform The muscle consists of the two parts above described, 


two . : : . ° . 
different Which differ in their characters. ‘The upper one is thin 


pars. and muscular, and forms a septum between the other ad- 
ductors and the muscles on the back of the thigh; but the 
inner or lower piece is partly fleshy and partly tendinous, 
Connec. #24 consists of thick coarse fibres. On the anterior surface 


tions of of the adductor magnus are the other two adductor muscles, 


terior with the pectineus, and the obturator nerve and profunda 
and artery. The posterior surface is in connection with the 


Porcure hamstring muscles and the great sciatic nerve. In contact 


cc with the upper border are the obturator externus and the 


7 quadratus femoris, with the internal circumflex artery ; and 


: 
: 
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along the lower or inner border are the gracilis and the gar- lower 
torius. At its attachment to the femur the muscle is closely : betty 
united with the other adductors, particularly the adductor ibaa 
longus, and is there pierced by apertures for the femoral and 
perforating arteries. 

The opening in the adductor for the transmission of the Opening 
femoral vessels into the popliteal space is tendinous on the vessels; ; 
anterior aspect, but fleshy at the posterior, and is situate at 
the junction of the middle with the lower third of the thigh. 

It is larger than is necessary for the passage of the vesgels, Peun"’* 
and is bounded on the outside by the vastus internus, but on 

the inside by the tendon of the adductor magnus, with some 

fibres added from that of the long adductor. 

The psoas and ILIAcUS arise separately in the abdomen Ps0as._ 

(p. 524.), but are united in the part that is contained in the acvsin 
thigh. The conjoined crural portion of these muscles is seen thigh. 
to come beneath Poupart’s ligament, and to descend to be 
inserted by a tendon into the back of the small trochanter of Ist 
the femur, as well as by fleshy fibres into a special surface of *°™"" 
the bone below that eminence. Beneath the ligament the re 
muscles occupy the interval between the ilio-pectineal emi- 
nence and the anterior superior spinous process of the ilium. 
On the front of the psoas is the femoral artery, and between 
the two lies the anterior crural nerve; whilst the fleshy mass 
covers the capsule of the hip-joint and an intervening bursa. 
The pectineus and the internal circumflex artery are con- 
tiguous to the inner border, and the sartorius and vastus 
internus to the outer edge of the muscles. 

The OBTURATOR EXTERNUS is of a conical form, with the Obtura- 
base of the cone at the pelvis and the apex at the femur. ‘us; 
The fibres of the muscle take origin from the inner half of orisim, 
the obturator membrane, at the outer aspect, and from the 
bone bounding internally the foramen of the same name: 
from that spot they are directed obliquely outwards and 
backwards to be inserted by a tendon into the pit at the root es 
of the great trochanter. This muscle is concealed by the guctors 
pectineus, adductor brevis, and adductor magnus, and is“ 2 
pierced by part of the obturator nerve; it covers the obtu- 


-rator membrane and artery. As it turns back it is in con- 
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andit tact with the inner and the lower part of the hip-joint. The 
ouc - é ; 2 . . ° 
hip- insertion of the muscle will be seen in the dissection of the 


Pe 
cl buttock. 


Detach —- Dissection. — By detaching the obturator muscle in part from 
obtura- 


tor. the pelvis, the branches of the artery and nerve of the same name 
will be seen amongst its fibres. 


Obtura- The obturator artery is a branch of the internal iliac 
tery  (p. 554.), and enters the thigh through the upper part of the 
thyroid foramen; whilst in its aperture the artery divides 
divides into two parts that inosculate and form a circle around the 
me obturator membrane beneath the muscle. 
upper The upper branch extends along the inner half of the membrane, 
i7¢er and anastomoses inferiorly with the other. The lower branch per- 
branch ; forates the membrane beneath the upper one, and turns down 
along the outer part to form a circle near the circumference by 
this uniting with the preceding branch. This supplies an articular twig 
ficular. to the hip-joint. Offsets of the obturator artery are furnished to 
‘wig. the muscle that covers it, and some small twigs extend even to the 
upper part of the adductors. 
Branch- ‘Lhe branches of the nerve come from the deep division of 
coe ° the obturator trunk, and perforate the membrane with the 
lower branch of the artery. They are distributed to the 
substance of the muscle. 


Section II. 


THE BUTTOCK, OR THE GLUTEAL REGION. 


Position Position. — Durine the dissection of the back of the thigh 

Sane the body is placed with the face down, and the pelvis is 
raised by blocks until the lower limbs hang almost vertically 
over the end of the dissecting table. 

Direee | Now the body is turned, the student can better recognise 

eet the points of bone that mark posteriorly the limit between 
the thigh and the abdomen (p. 597.). Both this section 
and the following one are to be gone through in the time 


appointed for the body to lie in its present position. 
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Dissection. — The integument is to be raised from the buttock Take up 
by means of these two incisions : — One is to be made along the ‘es 
crest of the ilium, and to be continued in the middle line of the 
sacrum to the tip of the coccyx ; another is to be begun where the 
first terminates, and to be carried outwards on the thigh till about 
six inches below the great trochanter. The flap of skin thus 
marked out above and below is to be thrown downwards. 

Several of the cutaneous nerves of this region will be found in Cutane- 


the fat or beneath it, along the line of the crest of the ilium. Be- nerves 


ginning in front, the student will first meet with branches of the %°™. 
external cutaneous rather below the crest. Crossing the crest, here 
near its front, is an offset of the last dorsal nerve, and, farther 
back, another from the ilio-hypogastric nerve; whilst in a line 
with the outer border of the erector spine are two or three 
branches of the lumbar nerves. By the side of the sacrum and 
coccyx are two or three offsets of the sacral nerves. 

The remaining cutaneous nerves are derived from the small Other 


nerves of 
sciatic, and will ‘be found beneath the fat along the line of the small 

SClatic. 
lower incision, where they come from underneath the gluteus 
maximus; some turn upwards over that muscle, and others are 


directed down to the thigh. 


Curangeous Nerves. — The nerves distributed in the in- sources 
tegument of the buttock are small but numerous, and are eatae- 
derived from the spinal nerves (posterior divisions), from nerves. 
the branches of the lumbar and sacral plexuses, and from 


the last dorsal nerve. 


Branches of the spinal nerves. — The branches of the posterior From 
divisions of the lumbar nerves are two or three in number, and ‘*"”* 
cross the crest of the ilium at the attachment of the erector spine. 

They ramify in the integument covering the gluteus muscle, and 
some branches may be traced nearly to the trochanter major. The 
branches of the sacral nerves perforate the gluteus maximus near aaa 
its origin, and are then directed outwards for a short distance in nerves. 
the integument over it. These offsets are usually three in number ; 
one, the largest, is opposite the lower end of the sacrum, another 
is near the crest of the ilium, and the third is between the 
other two. 

Nerves from the lumbar plexus. — Parts of two nerves from the From 
lumbar plexus, viz. ilio- -hypogastric and external cutaneous, are nee 
spent in the integument of this region. The iliac branch of the through 


ilio-hypogastric nerve crosses the crest of the ilium in front of the pogas- 
tric. 
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branches from the lumbar nerves, and extends a short distance 
below the crest: this branch is very variable in size, or it may be 
Exter- wanting. Offsets of the external cutaneous nerve of the thigh bend 
meus.” backwards to the integument above the great trochanter, and cross 
the divisions of the branch of the last dorsal nerve. ; 
at ao Nerves from the sacral plexus. — Only one nerve of the plexus, 
plexus, the small sciatic, sends here superficial branches. The cutaneous 
thera offsets of this nerve appear along the lower border of the gluteus 
sciatic. maximus; two or three ascend round the edge of the muscle, and 
are lost in the integument over its lower part ; but the remaining 
branches descend to the thigh, and will be afterwards noticed 
on it. 
From The last dorsal nerve supplies the buttock by means of its lateral 
torsal Cutaneous branch (p. 417.). This perforates the muscles of the 
nerve abdomen, and crosses the anterior part of the crest of the ilium to 
be distributed over the fore part of the gluteal region as low as the 
great trochanter. 
Clean Dissection. — In the dissection of this region it is customary to 
gluteus i é 5 5 : a 
maxi- disregard the deep fascia, which is here unimportant, in order that 
ms: the great gluteal muscle, which is the most difficult in the body to 
make clean, may be well displayed. Supposing the student de- 
sirous to lay bare the muscle at once, let him turn aside the 
cutaneous nerves, and draw away and rotate inwards the limb to 
Mode of make tense the muscular fibres. Having cut through the fat and 
een fascia down to the muscle, let him carry the scalpel along one fibre 
at a time, in the direction of a line from the sacrum to the femur, 
until all the coarse fasciculi are cleaned. If it is the right limb, 
the dissection should be begun at the upper border; but if the 


left, at the lower margin of the muscle. 


Fascia The thin fascia of the buttock is a prolongation of that 


h e nd . e ° 
buttock enveloping the thigh, and is fixed to the crest of the ilium 
is thin : : ° 
andun- and to the sacrum and coccyx. It is much thicker in front 
ant. of the gluteus maximus than on it, and gives attachment at 


that spot to the gluteus medius which it covers. At the 
edge of the gluteus maximus the fascia is slit to encase this 


muscle. 


Gluteus The GLUTEUS MAXIMUS is the most superficial muscle of 
mus. the buttock, and reaches from the pelvis to the upper part 


of the femur. Its highest and lowest fibres are attached to 


Origin one, but the central ones only to an aponeurosis. Thus the 


from ,, muscle arises above from the posterior fifth of the crest of 


ee 
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the ilium (its outer lip), and from a special impression on 

the bone below; inferiorly from the back of the last piece of 

the sacrum, and from the coccyx and the great sacro-sciatic 
ligament: and between the iliac and sacral attachments 

from the tendon of the erector spine muscle. From this 
origin the fibres are directed outwards to their insertion : ene 
two-thirds end in the fascia lata of the outer part of the into the 
thigh, and the remainder are fixed into the femur in the 
lower part of the line leading from the linea aspera to the 

great trochanter. The gluteus forms the prominence of the 
buttock, and resembles the deltoid in situation and in coarse- 

ness of texture. Its cutaneous surface is covered by the Connec- 
common investing fasciz of the limb, and by the superficial fee 
nerves; the parts in contact with the under surface will be nie 
seen when the musele is cut through. The upper border and bor- 
overlays the gluteus medius; and the lower border, which is 
longer and thicker than the upper, assists to form the outer 
boundary of the perinzal space. Beneath the lower border 

the hamstring muscles and the sciatic vessels and nerves are 
placed. 

Dissection. — The gluteus maximus is to be cut across near the Divide 
pelvis, but external to the sacral nerves perforating it, and without pa 
injuring the subjacent sacro-sciatic ligament, when the lower fibres ™*** 
are divided. The depth of the muscle will be ascertained by the 
fascia beneath it, and by some vessels. When this intermuscular 
layer is arrived at, the outer part of the gluteus is to be thrown 
towards its insertion, and the sciatic artery and nerve are to be 
detached from the under surface, though the branches that enter 
the muscular substance must be cut. 

Take away now the loose fat from the hollow between the pelvis Clean 
and the trochanter, without i injuring the vessels and nerves; clean Beneath: 
the several muscles of this region, and let the fibres of each be 

made tense at the time by rotating the femur. In removing the 
fat from the tuberosity of the ischium and from the great tro- 
chanter, observe the bursa on each prominence of bone. The 
vessels, nerves, and muscles to be made out in this region, are 
noticed below in the enumeration of the parts beneath the gluteus. 

Lastly, the origin of the muscle is to be removed; and the sacral Dissect 
nerves to be dissected out of it, and followed to the surface of the oseral 
great sacro-sciatic ligament, where they are united and concealed ""Y% 
by some aponeurotic fibres. 
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Parts beneath the gluteus.— At its origin the gluteus 
maximus rests on the pelvis, and conceals part of the ilium, 
sacrum, and coccyx, the tuberosity of the ischium, and the 
origin of the hamstring muscles, as well as the great sacro- 
sciatic ligament. At its insertion it covers the upper end 
of the femur with the great trochanter, and the origin of the 
vastus externus. Between the muscle and each prominence 
of bone (tuberosity and trochanter) is a large, loose synovial 
membrane, and the outer one extends over the upper part of 
the vastus externus. In the hollow between the pelvis and 
the femur the muscle conceals the undermentioned parts, 
which are given here in their order from above downwards, 
First is a part of the gluteus medius, and below it is the 
pyriformis, with the superficial branch of the gluteal artery 
between them. Coming from beneath the pyriformis are the 
sciatic vessels and the sciatic nerves (large and small), which 
descend to the back of the thigh between the great tro- 
chanter and the tuberosity of the ischium ; together with 
the pudic vessels and nerve, and the nerve to the obturator 
internus muscle, which are directed inwards through the 
small sacro-sciatic notch. Still lower down is the tendon of 
the obturator internus muscle, with a fleshy fasciculus (ge- 
mellus) above and below it. Next follow the thin quadratus 
femoris muscle, and the upper part of the adductor magnus; 
at the upper border of the quadratus is the tendon of the 
obturator externus, and at the lower border, between it and 
the adductor, is one of the terminal branches of the internal 
circumflex artery. 

Sacral nerves. — The external branches of the posterior 
divisions of the three first sacral nerves, after passing out- 
wards beneath the multifidus spine (p. 378.), are joined on 
the surface of the great sacro-sciatic ligament by loops. 
Two or three cutaneous offsets are derived from this inter- 
communication, and pierce the fibres of the gluteus maximus 
to be distributed on the surface (p. 635.). 

The GLUTEUS MEDIUS is triangular in form, and has its 
base at the innominate bone, and its apex at the femur. It 
arises from the outer surface of the os ilii, between the crest 
and the superior curved line, except where the gluteus 
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maximus is attached, and from the strong fascia covering its 
anterior part. The fibres of origin converge to a tendon 
which is ézserted into an impression on the outer surface of and in- 
the great trochanter, but between the tendon and the bone ntete 
is a small bursa. The superficial surface is concealed in Pats 
part by the gluteus maximus, and the deep is in contact Connec- 
with the gluteus minimus, and with the gluteal vessels and ar 
nerve. The anterior border is joined with the gluteus 
minimus, and the posterior is contiguous to the pyriformis, 

only the gluteal artery intervening. 


Dissection.— When the gluteus medius is detached from the Detach 
°1e oe 1 
ilium, and partly separated from the gluteus minimus beneath, the tine 
gluteal vessels and nerve will come into view. The two chief %° 


branches of the artery and nerve, one being near the crest of the vessel 
ilium, and the other lower down, are to be traced through the 
fleshy fibres as the reflection of the gluteus is proceeded with, and 

the nerve is to be followed on to the tensor vagine femoris muscle. and 
A branch of the artery to the gluteus maximus has necessarily "°'* 
been cut. 


The gluteal artery is the largest branch of the internal Giuteal 
iliac (p. 554.), and issues from the pelvis above the pyriformis ats, 
‘muscle. On the dorsum of the ilium it ends in branches 
that supply the gluteal muscles and the bone, and anastomose divided 
with the other branches to this spot. Its named branches ™?™® 
are superficial and deep : — 


a. The superficial branch sends inwards a few twigs over the pi 
sacrum, and ends in the gluteus maximus, which it penetrates on 
the under surface. 
b. The deep branch, which is the continuation of the artery, is deep 
aie : : Sue branch, 
subdivided into two. One (superior) courses along the,origin of 
the gluteus minimus with a branch of the nerve to the front of the This has 
crest of the ilium, where it anastomoses with the ascending branches *” “P?* 
of the external circumflex artery. The other division (inferior) is eb 
directed forwards over the middle of the smallest gluteal muscle piece. 
towards the lower anterior spine of the ilium and Age great tro- 
chanter, and communicates also with the external circumflex 
branches; a few offsets from it pierce the muscle to supply the hip- 
joint. 
Vein. — The companion vein of this artery enters the Gluteal 
pelvis, and ends in the internal iliac vein. 
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The superior gluteal nerve is a branch of the lumbo-sacral 
cord before this ends in the sacral plexus (p. 560.). It 
accompanies the artery, and divides, like it, into two 
branches that supply the two smallest gluteal muscles; but 
the lower branch may be traced into the tensor vagins 
femoris. 

The GLUTEUs miNIMUs is likewise conical in shape, and 
arises from the dorsum of the ilium between the curved 
lines: the fibres are collected on a tendon which is tnserted 
into the fore part of the great trochanter, where it is united 
with that of the gluteus medius. One surface is in contact 
with the gluteus medius, and the gluteal vessels and nerve ; 
the other with the hip-joint and the bone, and with the 
outer head of the rectus femoris muscle. The anterior 
border is blended with the other gluteus, and the posterior 
touches the pyriformis muscie. 


Dissection. — Divide the smallest gluteal muscle near the inno- 
minate bone, and define the tendinous part of the rectus femoris 
which is close above the hip-joint. At the same time the deep 
vessels to the articulation may be observed and followed. 


The outer head of the rectus femoris is a slip of tendon 
that reaches outwards, almost horizontally, above the margin 
of the acetabulum. In front it joins the other tendinous 
piece of the rectus that is attached to the anterior inferior 
spine of the ilium, and below it is connected by fibres with 
the capsule of the hip-joint. 

The PYRIFORMIS arises in the pelvis from the front of the 
sacrum (p. 587.), and comes from that cavity through the great 
sacro-sciatic notch. Outside the pelvis it ends in a tendon, 
that is inserted into the upper border of the great tro- 
chanter behind the gluteus minimus, with which it is fre- 
quently united. As the muscle passes through the sacro- 
sciatic notch it divides that space into two parts: the upper 
of these gives passage to the gluteal vesssels and nerve, and 
the lower to the sciatic and pudic vessels and nerve. Its 
upper border is contiguous to the gluteus medius, and its 
lower edge to the gemellus superior. Like the other rotator 
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muscles in this situation it is covered by the gluteus 
maximus, and rests on the hip-joint. 


Dissection. — The pyriformis may be cut across and raised to- Dissect 
wards the sacrum, to allow the dissector to trace upwards the ovt.he 
sciatic and pudic vessels, and the nerves of the same name to the 24 the 
lower part of the sacral plexus. Some small offsets to the gemel- 
lus superior and to the hip-joint are to be sought at the lower 
part of the plexus. A branch to the inferior gemellus and the 
quadratus will be found by raising the trunk of the great sciatic 
nerve; but as it passes beneath those muscles it will be followed to 
its termination after their examination. 


Sciatic AND Pupic VEssELs. — The vessels on the back The 
1 
of the pelvis, below the pyriformis muscle, are branches of here 


the internal iliac, like the gluteal artery (p. 552.). from 


from the 


ili 
The sciatic artery, after escaping from the pelvis below case 


the pyriformis, descends over the gemelli and obturator 77: 
muscles, in the interval between the trochanter and the 
tuberosity of the ischium, as far as the quadratus femoris ; course 
here the artery ends in branches that supply the surrounding ana 
parts, and anastomose with the internal circumflex branch ee 
of the profunda artery. In this course it furnishes muscular Branch- 
offsets to the great gluteus and the rotator muscles, and jo joint and 
some articular branches to the hip-joint: it supplies also cit 
the following named branches : — 


a. The coccygeal branch arising close to the pelvis perforates the Coccy- 
. great sacro-sciatic ligament and the gluteus maximus, and ramifies branch. 
in this muscle and on the back of the sacrum. 

b. The branch to the great sciatic nerve (comes nervi ischiadici) is Branch 


very slender, and enters the substance of the nerve near the pelvis ; ree 
it aE tis in the nerve along the thigh, supplying offsets to it. METS: 


. The branch to the quadratus passes with the nerve of the same Branch 
name beneath the gemelli and obturator internus, and gives quad ae 
branches to the hip-joint and the inferior gemellus before it ends * 
in its muscle. 


The pudic artery is less than the sciatic, and internal to rele 
it. Only a small part of the artery is seen on the back of 
the pelvis, for, after winding over the spine of the ischium, crosses 
it enters the perinwal space through the small sacro-sciatic the cise 
notch to be there distributed (p. 407.). It supplies a small * 
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branch over the back of the sacrum, which anastomoses with 
the gluteal and sciatic vessels, and another twig accompanies 
the nerve to the obturator internus muscle. 

The veins with the sciatic and pudic arteries receive con- 
tributing twigs corresponding to the branches of those arteries, 
and open into the internal iliac vein. 


SoraTic AND Pupic Nerves.—The nerves appearing at 
the back of the pelvis, below the pyriformis, are branches of 
the sacral plexus to the lower limb, or to parts exterior to 
the pelvic cavity (p. 559.). Some small muscular branches 
are present at the same spot. 

The small sciatic nerve springs from the lower part of the 
sacral plexus generally by two parts, that sometimes remain 
separate, and may be considered a cutaneous nerve of the 
pack of the thigh, for it supplies only the gluteus maximus 
muscle. ‘The nerve takes the course of the sciatic artery as 
far as the lower border of the great gluteus, where it gives 
many cutaneous branches upwards and downwards: much 
diminished in size at that spot, the nerve is continued along 
the back of the thigh beneath the fascia, and ends in the 
integument of the posterior part of the leg. The branches 
that are distributed above the region of the posterior part of 
the thigh are muscular and cutaneous. ps 


a. The muscular branches (inferior gluteal) enter the under sur- 
face of the gluteus maximus near its lower border. A separate 
offset of the sacral plexus is usually furnished to the upper part of 
the muscle. 

b. The cutaneous branches are directed either upwards or down- 
wards at the border of the gluteus. The upper set are distributed 
in the superficial fascia over the lower part of the muscle, and the 
lower set supply the integument of the inner side of the thigh at 
the posterior aspect. One branch of the last set, which is larger 
than the others, is distributed to the genital organs, and is named 
inferior pudendal (p. 402.) ; in its course to the perineum it turns 
below the tuberosity of the ischium, and perforates the fascia lata 
only when it has nearly reached the perinzal space. Sometimes 
the inferior pudendal is a distinct branch of the plexus. 


The great sciatic is the largest nerve in the body, and is 
the source of all the muscular and most of the cutaneous 
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branches beyond the knee, as well as of the muscular branches outline 
of the back of the thigh. At its origin from the sacral plexus °” 
it appears to be a prolongation of this interlacement of nerves. 
After leaving the pelvis, it is directed through the region of and end- 
the buttock to the posterior part of the thigh, where it 
divides into two large trunks (internal and external popliteal), 
that are continued to the leg. In the part of its course now course 
dissected, viz., to the lower border of the gluteus maximus, buttock. 
it lies on the external rotator muscles below the pyriformis, 
in the hollow between the tuberosity of the ischium and the 
great trochanter, where it is beneath the gluteus. Often- 
times the nerve is divided into two large trunks at its origin, 
and one pierces the fibres of the pyriformis muscle. Com- fake 
monly it does not supply any branch to the buttock, but it in this 
may give origin to a few filaments to the hip-joint. er 
The pudic nerve winds over the spine of the ischium with Puaic 
its companion artery and the nerve to the obturator internus °°” 
muscle, and is distributed with the vessel to the perineum 
and the genital organs (p. 408.). No branch is supplied by 
it to the buttock. 
The remaining muscular and articular branches are also other 


: branch 
derived from the lower part of the sacral plexus. ofthe 
Ale te plexus. 

Some nerves to the hip-joint perforate the back of the capsular yorvyes 

ligament, and supply the articulation. tip a 
A nerve to the superior gemellus is a very small twig, that arises 4, su- 

separately from the lower part of the plexus. be 
A nerve to the inferior gemellus and the quadratus is a slender !s- 


branch, that passes with a companion artery beneath the gemelli paket bs 


and the obturator internus, and ends in the two muscles from ate 
which it receives its designation. This nerve will be more fully 
seen in a subsequent dissection, when articular filaments from it 


to the hip-joint may be recognised. ; 


Dissection.— To see the remaining small rotator muscles, hook pieayy 
aside the great sciatic nerve, and take away the branches of the muscles. 
sciatic artery if it may be necessary. In cleaning these muscles 
keep the limb rotated inwards. The gemelli are to be turned 


- aside from the tendon of the obturator internus. 


The suPERIOR GEMELLUS is the highest of the two mus- Suneeton 
cular slips along the tendon of the obturator muscle. In- lus 
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is often ternally it is attached to the spine of the ischium, and 
* externally it is inserted with the obturator into the great 
trochanter. Oftentimes this muscle is absent. 
Inferior ‘Che INFERIOR GEMELLUS is larger and more constant than 
gemel- ++. fellow. Its origin is connected with the upper and back 
part of the tuberosity of the ischium, and its insertion is the 
ed with same as that of the obturator tendon. This muscle is placed 
tor.  etween the obturator internus and quadratus muscles, but 
near the femur the tendon of the obturator externus comes 
into contact with its lower border. 
Ovturas The OBTURATOR INTERNUS arises inside the pelvis, and 


fers passes to the exterior through the small sacro-sciatic notch 
in (p. 587.). The muscle is then directed outwards over the 

articulation of the hip, and is inserted by a tendon with the 
and part gemelli into the upper border of the great trochanter, in 
pelvis; front of the pyriformis, as well as into the inner surface of 
latter that process above the pit at the root. Outside the pelvis the 
aa obturator is mostly tendinous, and is embraced by the gemelli 
joints muscles; crossing the muscle are the large and small sciatic 

nerves and the sciatic vessels, and covering the whole is the 

gluteus maximus. On cutting through the tendon, and 
tsten. Taising the inner end, it will be found divided into four or 


don is | five pieces as it turns over the margin of the pelvis; at this 


ets spot the pelvis is marked by ridges of cartilage that corre- 


aa spond to the intervals between the tendons, and the whole 
is lubricated by a synovial membrane. 
Quadra. Lhe QUADRATUS FEMORIS is of the form expressed by its 
i name, and is situate between the inferior gemellus and the 
origin; adductor magnus. Internally it arises from a ridge on the 
outer part of the tuberosity of the ischium, close to the 
inser- origin of the adductor magnus, and externally it is inserted 
tions Snto the linea quadrata of the upper end of the femur, above 
the attachment of the great adductor to the same line. By 
parts one surface it is in contact with the sciatic vessels and 
above _ nerves and the gluteus; and by the other surface it rests on 
neath it, 4he obturator externus, the internal circumflex artery, and 
the small branches of both the nerve and artery that supply 


andat it. Between its lower border and the adductor magnus — 


insert- 


a9 
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one of the terminal branches of the internal circumflex artery tower 
tides border, 


_ Dissection.— The quadratus and the gemelli muscles may now Dissect 
be cut across to dissect the obturator externus, the ending of the pea 
internal circumflex artery, and the small nerve and artery to the 
same muscles. 

The internal circumflex branch. of the profunda artery eet 
(p. 631.) divides finally into two parts. One ascends beneath ps 
the quadratus, in this position of the body, to the pit of the its 
trochanter, where it anastomoses with the sciatic artery, and 
supplies the bone. The other passes between the quadratus omeaTa 
and adductor magnus to the hamstring muscles, and com- Lsbges 9 
municates also with the sciatic artery. 

The OBTURATOR EXTERNUS has been dissected at its origin Obtura- 
in the front of the thigh (p. 633.). In the part of its course area 
now laid bare, the muscle lies at first below the hip-joint, 
but farther on it ascends from that position to be inserted is insert- 


ed into 


into the pit at the root of the great trochanter. On the the tro- 


chanter. 
back of the pelvis the obturator externus is covered by the Connec- 


quadratus, except near the femur, where the upper border is with 


dra- 

in contact with the inferior gemellus. tus. 
The SACRO-SCIATIC LIGAMENTS pass from the innominate gacro- 
sciatic 


bone to the sacrum and coccyx; they are two in number, jiga- 
and are named large and small. mae 
The large or posterior ligament is attached internally to Attach. 
the lower posterior spine of the ilium, and to the side of the ofthe 
sacrum and coccyx; and externally to the inner margin of one 
the tuberosity of the ischium. It is wide next the sacrum, Form; 
but contracted towards its middle, and is expanded again at gives a 
the ischial tuberosity, where it sends upwards a prolongation ition ; 
along the ramus of that bone. On the cutaneous surface 
are the branches of the sacral nerves, and the gluteus maxi- 
mus conceals and takes origin from it. 
The small ligament will be seen on dividing the other ginal 
near the tuberosity of the ischium. At the sacrum and ment; 
coccyx it is united with the large ligamentous band, but at attach- 


ments 5 
the opposite end it is inserted into the spine of the ischium. 
TT 3 
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It is less strong than the superficial ligament by which it is 
concealed, and rests on the coccygeus muscle. 
nba These ligaments convert the large sacro-sciatic notch of 
Be, the dried pelvis into two apertures or foramina by their 
attachments to the bones. Between the insertion of the two 
into the innominate bone (the spine and tuberosity) is the 
small, Small sacro-sciatic foramen, which contains the internal ob- 
nde turator muscle, the pudic vessels and nerve, and the nerve 
to the same muscle. Whilst above the smaller ligament is 
the large sacro-sciatic foramen, which gives passage to the 
pyriformis muscle, and the several vessels and nerves above 
and below it, which have been already examined, viz. the 
gluteal vessels, and the superior gluteal nerve above it ; and 
the sciatic and pudic vessels and nerves, with some muscular 
branches of the plexus below it. 


large, 
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Section ITI. 


THE BACK OF THE THIGH. 


Direc. THE ham or the popliteal space may be taken next after the 

tions. “buttock, in order that its size and boundaries may be less 
disturbed than they would be after the examination of the 
muscles at the back of the thigh. When this space has been 
learnt the student will return to the dissection of the thigh. 

Position, Position. — The limb is to remain in the same position 
as in the dissection of the buttock. 


Takethe Dissection. — To remove the skin from the part of the limb to 

skin _be examined, make an incision behind the knee-joint, beginning it 

over the about six inches above the knee, and ending it four inches below 
the joint. At each extremity of this foopiendica cut, let a trans- 
verse incision be made, so as to allow two flaps of skin to be raised, 
the one outwards and the other inwards. 

Seck the 1n the superficial fascia some small cutaneous nerves may be 

cutane- found, viz. one or two twigs in the middle line of the limb from 

nerves. the small sciatic nerve beneath the fascia, and some offsets of the 


internal cutaneous towards the inner part of the limb. 


5 
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After the fat is removed, the special fascia of the limb Fascia 


(fascia lata) will be brought into view. Where it covers the fimb” 


popliteal space it is strengthened by transverse fibres, par- bbe 
ticularly on the outer side, and at each side it is connected 
with the tendons bounding that interval. Sometimes the 
short saphenous vein is seen to perforate it opposite the 


knee, but usually at a spot lower down. 


Dissection. — 'The fascia is now to be removed over the ham, Remove 
without injuring the small sciatic nerve and the short saphenous '*“!% 
vein, which are beneath it. <A large quantity of fat is next to be ang take 
taken out of the ham, and the several vessels and nerves to be {he tat 
made out. After the space has been cleaned, the sartorius and ham. 
gracilis are to be replaced on the inner side. 

In the middle line the student will first come upon the large Seek the 
internal popliteal nerve, and nearer the outer side ‘on the external the. 
popliteal ; both give branches, and these will be recognised more “°° - 
certainly by tracing them down the trunk of the nerve, than by 
proceeding in the opposite direction. In fat bodies the small 
nerves to the knee-joint are difficult to find. Under cover of the 
outer boundary, and deep in the space, is an articular nerve (ex- 
ternal), which sometimes arises from the great sciatic. 

In the bottom of the space are the popliteal vessels, and the vein and 
is more superficial than the artery. The student is to seek an venales 
articular branch (superior) on each side close above the condyle 
of the femur. Numerous other branches of the vessels to the 
muscles around, especially below, are to be cleaned. On the Withob- 
upper part of the artery the branch of nerve to the knee-joint nerve. 


from the obturator may be found. 


The POPLITEAL SPACE, or the ham, is a hollow behind the ae 
knee-joint, which contains the large vessels of the limb, 
and allows of the free flexion of the joint. When dissected, situa. 
this interval, which has the form of a lozenge, extends up- pra 
wards for one-third of the femur, and downwards for one- 
sixth of the tibia; but in the natural condition of the parts 
the sides are approximated by the fascia of the limb, and the 
space is limited almost to the region of the joint. 

The ham is situate between the attachments of the muscles Bowes 
to the condyles of the femur, and the lateral boundaries are 
therefore formed in part by the muscles of the thigh (ham- 
strings), and in part by those of the leg. Thus, on the 

TT 4 
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outer side, is the biceps muscle, as far as the joint, and the 
plantaris and the external head of the gastrocnemius are 
La below it; but on the inner side, as low as the articulation, 
inner. are the semimembranosus and semitendinosus muscles, with 
the gracilis and sartorius between these and the femur ; and 
beyond that spot is the inner head of the gastrocnemius. 
‘The upper point of the space is limited by the apposition of 
tbove the inner and outer hamstring muscles, in the middle line 
of the thigh; and the lower angle by the union of the heads 
ant v. of the gastrocnemius. Stretched across this cavity is the 
fascia lata; and, forming the deep boundary, or the floor, 
Peep are the following parts, —the lower end of the posterior 
ary. surface of the femur included between the lines to the con- 
dyles, the posterior ligament of the joint, and the popliteus 
muscle, with the upper end of the tibia. 
Greatest Lhe popliteal space is widest opposite the knee-joint, where 
width the muscles are most drawn to the sides, and is deepest above 
depth; the articular end of the femur. In it are contained, besides 
the fat, the popliteal vessels and their branches, with lymph- 
atics ; the popliteal divisions of the great sciatic nerve, and 
some of their branches; and the ending of the external 
saphenous vein. The small sciatic nerve lies over the space, 
and the branch of the obturator is on the artery in the bottom 
of the cavity. 


outer 


contents, 


Pasic The POPLITEAL ARTERY is the continuation of the femoral, 
tea 1 7 
artery; 22d reaches from the opening in the adductor magnus to the 


extent; lower border of the popliteus muscle, where it bifurcates 
into the anterior and posterior tibial vessels. In a part of 
part isin its extent this trunk lies in the ham, and is uncovered by 
‘he ham muscle; but, inferiorly, it is beneath the gastrocnemius, and 
anes beyond the limits of the popliteal space as above defined: 
the description of the artery may, therefore, be divided into 
two parts, corresponding with the difference in its connections. 
Thepart ‘Lhe part of the vessel in the ham is inclined obliquely 
pape from the inner side of the limb to the interval between the 
course condyles of the femur, and then along the middle of the 
nections. Space over the knee-joint. In this course it is overlaid at 
first by the belly of the semimembranosus muscle, but thence 


onwards to the gastrocnemius it is covered only by the fat, 
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the fascia lata, and the integuments; behind it is the lower wit | m/l 


part of the posterior surface of the femur, together with the 
posterior ligament of the knee-joint. In contact with the 
vessel, and somewhat on its outer side, lies the popliteal vein, Position 
so that, on looking into the cavity, the arterial trunk is’ ” 
almost covered by it; but, lower down, in the interval be- 
tween the heads of the gastrocnemius, the vein and its 
branches altogether conceal the artery. More superficial 

than the large vessels, and slightly external to them in POSI- and of ° 
tion, is placed the internal popliteal nerve, which, however, 1° ye. . 
like the vein, lies over the artery between the heads of the 
gastrocnemius. 


Dissection.— To see the artery beneath the gastrocnemius cut cut 
through the inner head of the muscle, and, raising it, take away eincte 
the cellular tissue from the vessels and nerves. The lower arti- ha 
cular vessels and nerves are now brought into view; the inner 
artery is below the head of the tibia, and the outer higher up 
between the tibia and fibula, with a vein and nerve. 


Whilst the artery is beneath the gastrocnemius it sinks connec- 


deeply into the limb, and is crossed by a small muscle, the ce re 


plantaris ; at this spot it rests on the popliteus muscle. frie 
Both the vein and the nerve (internal popliteal) change their Position 
position to the artery, and gradually cross over it, so as to Sha" 
lie on its inner side at the lower border of the popliteus. = ™*" 

Branches are furnished by the artery to the surrounding Branch- 
muscles, and to the articulation; those that enter the joint ~ 
are five in number, and are called articular, viz. two superior, 
inner and outer; two inferior, also inner and outer; and a 
central or azygos branch. 

The muscular branches have not received separate names, Mame 
with the exception of those to the gastrocnemius and soleus, npr) 
which are called swral arteries. One superficial or cutaneous cate 
branch accompanies the short saphenous nerve above the 
muscles of the leg. 

The superior articular arteries arise from the popliteal Branch~ 
trunk, one from the inner and one from the outer side, above jain are 
the condyles of the femur; they are directed almost trans- 
versely beneath the hamstring muscles, and turn round the two su- 


perior, 
bone to the front of the joint. 
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external The ezternal one perforates the intermuscular septum, and 
divides in the substance of the vastus externus: some of the 
branches end in that muscle, and anastomose with the external 
circumflex ; others descend to the joint; and one offset forms an 
arch across the bone with the anastomotic artery. 

and ine ata internal artery, oftentimes very small, winds beneath the 
tendon of the adductor magnus, and ends in the vastus internus 
in branches that supply it and the knee-joint, and communicate 
with the anastomotic artery. 


pe? ests The inferior articular branches lie beneath the gastrocne- 
*mius, but are not on the same level on the two sides of the 
limb, for the inner one descends below the head of the tibia, 
whilst the outer one is placed between the tibia and the 
fibula. Each lies beneath the lateral ligament of its own 
‘side. 
also ex- ‘The external branch supplies the outer side of the knee-joint, 
anid anastomoses with the other vessels on the articulation, and 
with the recurrent branch of the anterior tibial artery : it sends an 
offset beneath the ligament of the patella to join a similar twig 
from the corresponding artery of the opposite side. 
andine ‘The internal artery turns upwards to the joint at the anterior 
ternal, order of the internal lateral ligament, and, after taking its share 
in the free anastomoses over this part, ends in offsets for the joint 
and the head of the tibia. 
and one: The azygos branch enters the back of the joint through 
artery. the posterior ligament, and is distributed to the ligamentous 
structures and the synovial membrane of the interior. 


Pane The POPLITEAL VEIN originates in the union of the vene 
comites of the anterior and posterior tibial vessels, and has 
the same extent and connections as the artery it accompanies. 

Position At the lower border of the popliteus muscle the vein is 

artery. internal to the arterial trunk; between the heads of the 
gastrocnemius it is superficial to that vessel; and thence to 
the opening in the adductor magnus it is to the outer side, 

Branch. and close to the artery. It is joined by branches correspond- 

‘co ing to those of the artery, as well as by the short saphenous 
vein. 3 


Popliteal Peculiarities of the vessels.—The chief peculiarity of the popliteal 


arte : $0 «amyl ° : . 
ay artery consists in its early division into its terminal branches. In some 


& 
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bodies the artery is found divided as high as the back of the joint, and divide 
in such instances the anterior tibial artery may lie beneath the popliteus 6° 
muscle. 

The popliteal vein may pass through the adductor magnus at a spot Vein 
higher than the common opening, to enter the profunda vein. Or there leave 
may be a venous trunk on each side of the artery for a certain distance, the ar- 
in consequence of the vene comites of the tibial arteries not being be split 
blended together as soon as usual. 

The POPLITEAL NERVES are two large trunks that are Popliteal 
derived from the division of the great sciatic in the thigh ; are two, 
they are named internal and external from their relative 
position. In the ham each furnishes cutaneous and articular inner 
offsets, but only the inner one supplies branches to muscles. outer. 

A, The internal popliteal nerve is larger than the Thein- 
external, and occupies the middle of the ham. Its connec- ote 
tions are the same as those of the artery, that is to say, it is rib 
partly superficial and partly covered by the gastrocnemius : 
like the vessel it extends through the back of the leg, and 
retains the name popliteal only to the lower border of 
the popliteus muscle. Its position with reference to the 
vessels has been already noticed. The branches that arise Brash, 


from it here are now to be described :— 


Two or three small articular twigs are furnished to the knee- pias: 
joint with the vessels. One is with the lower internal artery, and articu- 
is of considerable size; and another takes the same course as the”? 
azygos artery. Occasionally a third may be found with the upper 
internal articular artery. 

Muscular branches arise from the nerve between the heads of oS 


the gastrocnemius. One supplies both heads of the gastrocnemius ci ; 
and the plantaris ; another descends beneath that superficial muscle of the 
of the leg to enter the cutaneous surface of the soleus; and a and pop- 
third penetrates the popliteus at the under aspect after turning "YS * 
round its lower border. 

The external saphenous nerve (ram. communicans tibialis) is the peg 
largest branch, and is a cutaneous offset to the leg and foot. It nous 
lies on the surface of the gastrocnemius, but beneath the fascia, """ 
to about the middle of the leg, where it becomes cutaneous, as will 


be afterwards seen (p. 658.). 


B. The external popliteal nerve (peroneal) lies along the External 
outer boundary of the ham, and follows the biceps muscle to nerve. 
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the head of the fibula. Here the nerve enters the fibres of 
the peroneus longus muscle, and divides beneath it into two, 
ee musculo-cutaneous and anterior tibial. Its branches whilst 
in the popliteal cavity are cutaneous and articular. 
onear- The articular nerve runs with the upper external artery to the 
Heulat outer side of the knee, where it gives a twig to the lower articular 
artery, and enters the joint. 


Acom- ‘The peroneal communicating branch (ram. communicans fibu- 
municat- : . os 
erie laris) is a cutaneous nerve, and joins the external saphenous 


branch. branch of the internal popliteal about the middle of the leg. It 
arises near the head of the fibula, and soon pierces the deep fascia; 
cutaneous offsets are given by it to the back of the leg. 

Cutane. One or two other cutaneous offsets are furnished by the external 


ous off popliteal to the integument on the outer part of the upper half of 
the leg. 
Articu- The articular branch of the obturator nerve perforates the 


nerve of adductor magnus, and is conducted by the popliteal artery to the 
the ob. back of the knee-joint. After supplying filaments to the vessel, 
the nerve enters the articulation through the posterior ligament. 
Lymph- Lhe lymphatic glands:of the popliteal space are joined by 
tlands the deep lymphatic vessels of the lower limb, and are situate 
the” around the large arterial trunk. Two or three are ranged 
artery; on the sides, whilst one is superficial to, and another be- 
neath the vessel. 
Dissect Dissection. — Now the anatomy of the popliteal space has been 
tr w2°K Jearnt, the student is to proceed with the dissection of the back of 
thigh. the thigh. Divide therefore the piece of skin that remains be- 
tween the buttock and the popliteal space, and reflect it to the 
sides. 
Seek out In the fat on the sides of the limb may be found offsets of the 
taneous internal and external cutaneous nerves of the front of the thigh, 


nerves- and along the middle line some filaments from the small sciatic 


nerve. 
Clean Lastly, remove the deep fascia of the limb, taking care of the 
muscles small sciatic nerve; and then clean the hamstring muscles, and 


nerves. trace into them the branches of the great sciatic nerve. 


Three The muscles on the back of the thigh act as flexors of the 
OH EAEE lee. They extend from the pelvis to the bones of the leg, 
of thigh. and are named hamstrings from their cord-like appearance on 


the sides of the ham; they are three in number, viz. biceps, 


—_—- 
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semitendinosus, and semimembranosus; the first of these lies Situa- 
on the outer, and the others on the inner side of the popliteal “° 
space. 

The Biceps has two heads of origin, long and short, which Biceps 
are connected with the pelvisand the femur. The long head qinneee 
arises from the back of the tuberosity of the ischium, in 
common with the semitendinosus muscle: the short head is ana a_ 
fixed to the linea aspera, nearly as high as the gluteus max- head; 
imus; to nearly the whole of the line leading inferiorly to 
the outer condyle; and to the external intermuscular septum. 
The fibres from these sources are collected together to form 
the belly of the muscle, and end inferiorly in a tendon, which 
is inserted into the head of the fibula by two processes that js insert. 
embrace the external lateral ligament. The muscle is super- fhe tou. 
ficial, except at the origin, where it is covered by the gluteus; “ 
and it rests on the upper part of the semimembranosus, on cspnec. 
the greatesciatic nerve, and on the adductor magnus muscle. ts * 
On the inner side is the semitendinosus muscle as far as the ™"* 
ham. Its tendon gives offsets to the deep fascia of the 
limb. 

The SEMITENDINOSUS is a slender muscle, and receives its Semi- 

tendi- 

name from its appearance. It arises by fleshy fibres from nosus 
the tuberosity of the ischium with the long head of the ed to 
biceps, and is inserted into the inner surface of the tibia at nnd 
the upper part, below the gracilis. This muscle, like the 
biceps, is partly covered by the gluteus maximus, and rests 
on the semimembranosus, and on the internal lateral ligament 
of the knee-joint ; a tendinous intersection is to be observed 
about its middle. The outer border is in contact with the Sur- 
biceps as far as the popliteal space. As the tendon turns pare in 
forwards to its insertion, an expansion is continued from it with It, 
to the fascia of the leg. 

The SEMIMEMBRANOSUS muscle is tendinous at both ends, semi- 
and its name is taken from the membraniform appearance of aoe 
the upper tendon. Attached above to the tuberosity of the 
ischium external to the semitendinosus and biceps, it is reaches 
inserted below into the inner side of the head of the tibia. pelvis 


The muscle presents a thick fleshy belly at the lower part, 
where it bounds the popliteal space: on it is the semiten- 
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Parts dinosus, which is lodged ina hollow in the upper tendon ; and 
i" beneath it is the adductor magnus. Along the outer border 
are placed the great sciatic nerve, and its inner branch (in- 
ternal popliteal). The insertion of the muscle is dissected 
with the tendons in connection with the knee-joint. 
Great The great sciatic nerve lies on the adductor magnus 
nervein between the buttock and the popliteal space, and divides into 
thigh A two popliteal nerves about the middle of the thigh, 
though its point of bifurcation may be carried upwards 
as far as the pelvis. In this extent the nerve lies along 
the outer border of the semimembranosus, and is crossed by 
supplies the long head of the biceps. At its upper part it supplies 
muscles. branches to the flexor muscles at the back of the thick, as 
well as to the adductor magnus. es 
Small Small sciatic nerve. — Between the gluteus and the ham 
Tihs this small nerve is close beneath the fascia, but it becomes 
thighs cutaneous below the knee, and runs with the external or 
s posterior saphenous vein for a short distance. Small 
cutane- cutaneous filaments pierce the fascia, and the largest of 


ff- ; 
sets. these is near the popliteal space. 


Detach  Dissection.— Detach the hamstring muscles from the tuberosity 
ehog of the ischium, and throw them down, after cutting the branches 
of arteries and nerves they receive. ‘The posterior surface of the 
adductor magnus, and the branches of the perforating arteries, 


are then to be cleaned. 
Poste- Adductor magnus. — At its posterior aspect the large 
aspect of adductor is altogether fleshy, even to the opening for the 
uae femoral artery; and the fibres from the rami of the pubis 
and ischium appear to form a part almost distinct from those 
connected with the tuberosity of the ischium. In contact 
with this surface are the hamstring muscles, and the great 


sciatic nerve. 


Hip- Tue Hip-somt. — This articulation is a ball and socket- 
ee joint, in which the head of the femur is received into the 
formed’; acetabulum, or the cup-shaped cavity of the innominate bone. 
~ its ligae Connecting the bones are the following ligaments : — one 


ments. deepen the receiving cavity, which is named cotyloid; 
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another between the articular surfaces of the bones, the 
interarticular ; and a loose capsule around all. 


Dissection. —The muscles are to be taken away from the back Lay 
of the hip-joint, and the upper and lower attachments of the caprales 
capsular ligament defined. Afterwards the front of the joint 
should be dissected after the same manner, with the body turned 


over if it can be done. 


The capsular ligament is a loose fibrous covering that is Capsule. 
fixed by one end around the acetabulum, and by the other to 
the neck of the femur. Its upper margin is attached to the faa sa 
circumference of the acetabular cavity at a short distance above 
from the edge, as well as to a transverse ligamentous band 
over the notch at the inner side of the hollow. Its lower 
margin is inserted in front into the anterior trochanteric and 
line, and behind into the neck of the femur about a finger’s wate 
breadth from the posterior trochanteric line, and the tro- 
chanters. The capsule is thinnest below, where it is in con- on the 
tact with the obturator externus ; but in front it is thickened pont s* 
by a band of fibres — ilio-femoral ligament, which crosses *”** 
from the lower of the two anterior spines of the ilium to the 
trochanteric line. Posteriorly the joint is covered by the Muscles 
external rotator muscles ; anteriorly by the psoas and iliacus, poet. 
and a bursa; and below by the obturator externus. 


Dissection — Divide the capsular ligament over the prominence Cut open 
of the head of the femur, and disarticulate the bone to see the sue?” 
cotyloid and interarticular ligaments. 

The cotyloid ligament is a band of fibro-cartilage, which is Coty. 
fixed to the margin of the acetabulum, and is prolonged poe 
across the notch on the inner side, so as to give rise to the forms 
transverse ligament. It is thickest at its attachment to the verse 
bone, and becomes gradually thinner towards the free mare attachea 
gin, which is applied to the head of the femur. This liga- 23m 

ment deepens the socket for the femur in the same manner '™™ 
i 2s the glenoid ligament increases the surface for the reception 
‘of the head of the humerus. 
The interarticular ligament (ligam. teres) is astrong band Round 


which connects the femur with the innominate bone. One ont 
extremity is roundish, and is inserted into the pit in the 
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ternaily. sides of the notch in the cotyloid cavity. 


synovial A synovial membrane lines the capsular ligament, and is 

bane. continued over the neck and head of the femur to the aceta- 
bulum. In the bottom of the cotyloid cavity it covers the 
mass known as the synovial gland, and surrounds the liga- 
mentum teres. 

Detach Dissection. — The lower limb is now to be separated from the 

limb. trunk by dividing the interarticular ligament, and cutting through 
any parts that attach it, to see the acetabulum. 


articu- Surfaces of bone. — Thearticular surfaces of the bones are 
faces for the most part covered with cartilage, but in the head of 
bones. the femur isa pit into which the round ligament is inserted ; 
and in the bottom of the acetabulum is a space free from 
cartilage, in which is lodged a reddish fatty mass with an 
Synovial unctuous feel, called the synovial gland. Beneath the trans- 


nd. 
em verse ligament branches of an artery and nerve enter the joint. 


Section IV. 


THE BACK OF THE LEG. 


a Berore the dissection of the leg is begun, the student should 
surface. make himself acquainted, as in the thigh, with the promi- 
nences of bone or muscle on the surface, and with the mark- 

ings that lead to the position of the subjacent vessels. 
In the Marks on the surface. —The bones of the leg can be 
tiginana traced beneath the skin from the knee to the ankle-joint. 
bw. On the inner side of the limb the tibia is subcutaneous in 
perficials 411 its extent, and is limited internally and externally by a 
- sharp ridge. Above, it presents in front a prominent tuber- 
cle into which the ligament of the patella is inserted ; and be- 
low, it ends on the inner side of the ankle in the internal 
malleolar projection. On the outer side of the leg the fibula 
may be felt with ease in the lower half of its length, but 
with more difficulty in the upper half in consequence of the 


prominence of the muscles of the calf: the head of the bone 


is divid~ head of the femur; the other is bifid, and is connected to — 


at ee 


ee 
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may be recognised below the knee; and the lower end forms 

the projection (malleolus) on the outer side of the ankle- 
joint. The calf of the leg is formed by the superficial layer car of 
of muscles, and from it descends the firm band of the tendo '° 
Achillis, by which those muscles are connected with the heel. Tendo 
Between the tendon and the edge of the tibia, but nearest the aia 
former, is the part of the posterior tibial artery that is super- Tibial 
ficial. In front, between the tibia and fibula, are the exten- poste- 
sor muscles of the foot and toe, amongst which the anterior anterior 
tibial artery lies deeply: the position of the vessel will be 
indicated by a line from the centre of the ankle-joint to a 

point midway between the upper ends of the bones. 

On the sides of the ankle-joint are the prominent malleoli, Ankle- 
and when the joint is extended the head of the astragalus ee 
projects below the border of the tibia. 

At the inner border of the foot, about an inch from the Inner 
internal malleolus, is the prominent scaphoid bone pointing the foot. 
out the spot at which an amputation (that of Chopart) is 
made; whilst farther forwards, by about one inch and a 
half, is a slight depression that marks the articulation be- 
tween the internal cuneiform bone and the metatarsal bone 
of the great toe. About the centre of the outer border of outer 
the foot is the eminence of the tarsal end of the fifth meta- °°” 
tarsal bone. A line over the dorsum of the foot, from the Dorsal 

centre of the ankle-joint to the interval between the two” 
inner toes, will be over the position of the artery of this 
part. 

Position. — For the dissection of the back of the leg the Position 
limb is to be placed on its front, with the foot over the side patt. 
of the dissecting table, and the muscles of the calf are to be 
put on the stretch by fastening the foot. 

Dissection. — Divide the skin along the middle of the leg to the Take 
sole of the foot, where a transverse cut is to be made over the skin fa 
heel. Raise the two flaps of skin, detaching the outer one as far 
as the fibula, and the other to the inner margin of the tibia. 

In the superficial fascia the cutaneous nerves and vessels are to Seek cu- 
be followed. On the inner side, close to the tibia, is the internal nerves 
saphenous vein with the nerve of the same name, together with j7,""° 
twigs of the internal cutaneous near the knee. In the centre is the 


UU 
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external saphenous vein, with the small sciatic nerve above, and- 
with the external saphenous nerve below the middle of the leg. 
On the outer side are the cutaneous offsets of the external 
popliteal nerve. 


Super- The superficial fascia or the fatty layer of the back of the 

fascia. Jeo ig least in quantity over the tibia. Where the super- 
ficial vessels are situate it may be separated into two layers 
as in the thigh. 

Two su. SUPERFICIAL VEINS.—Two veins appear in this dissec- 

Pens. tion of the back of the leg which are named saphenous, inner 
and outer. , 

sariiage The internal saphenous vein begins in an arch on the 

nous. dorsum of the foot, and ascends along the leg in front of 
the inner ankle, and then behind the inner edge of the 
tibia to reach the thigh, where it has been already noticed 
(p. 602.). In the leg the vein is joined by both superficial 
and deep branches. 

External The external saphenous vein begins at the outer end ot 

nous. the arch on the dorsum of the foot, and appears below the 
outer ankle. The vein then courses along the back of the leg 
to the ham, where it ends in the popliteal vein. It receives 
large branches about the heel, and others on the back of the 
leg. 

Cutane 4 CUTANous Nerves. — The nerves in the superficial fascia 

ous. of the back of the leg are prolongations of branches already 
examined in part, viz. the internal and external saphenous, 
cutaneous offsets of the external popliteal, the small sciatic 
nerve, arid offsets of the internal cutaneous of the thigh. 


NS as The internal saphenous nerve, which has been traced before to» 
nousin the knee (p. 605.), accompanies the vein of the same name in the 
the leg. sath ‘ aes 5 
leg nearly to the end of the tibia, where it divides into two 
branches :—one continues along the edge of the tibia to the in- 
tegument about the inner ankle; the other extends as far as the 
Termi- middle of the inner border of the foot. In the leg the nerve gives 
nation. off Jateral cutaneous offsets, and the outer of these turn over the 
tibia to the anterior aspect. } 
faction The external saphenous nerve is a branch of the internal popliteal, 


nous (p.651.); perforating the deep fascia about the middle of the leg, 
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it is continued with the external saphenous vein. below the outer ends on 
ankle, and is distributed to the outer side of the foot and little toe, the foots 
As soon as the nerve appears it is joined by the communicating branch- 
branch of the external popliteal, and near the heel it gives large ae the 
- long branches to the integuments. 

Cutaneous nerves of the external popliteal. One branch of the Branch- 
external popliteal trunk (r. communicans fibularis, p. 652.) joins venice 
the external saphenous nerve usually about the middle of the leg, commu- 
but it is not uncommon to find this branch extend as a distinct 2iins 
nerve, unconnected with the other, as far as the heel. The other 
small cutaneous offsets of the external popliteal are now dissected to and cu- 
their termination over the outer side of the leg. ieee, 

The small sciatic nerve perforates the fascia near the popliteal Termi- 
space, and reaches with the external saphenous vein to about the wun” 
middle of the leg; it ramifies in the integuments, and joins the tis 
external saphenous nerve. 

Offsets of the internal cutaneous.— Behind the internal saphenous Termi- 
nerve, near the knee, are the terminal branches of the inner di- ise 
vision of the internal cutaneous nerve of the thigh (p. 604.) ; these eee 
extend to the middle or the lower third of the leg, and communi- 
cate with the internal saphenous nerve. 

Dissection.—The deep fascia will be seen by removing the fat. Take 
The superficial vessels and nerves may either be cut or turned mi "” 
aside. 


The special or deep fascia on the posterior aspect of the Deép 
leg covers the muscles, and sends a thick process between pe 
the deep and superficial layers. Above it is continuous with Conti- 
the investing membrane of the thigh, and receives offsets bie 
from the tendons about the knee ; below it joins the internal 
annular ligament. Externally it is continued uninterruptedly ana 
from one aspect of the limb to another, but internally it is se 
fixed to the edge of the tibia. Veins are transmitted through . 
it from the superficial to the deep vessels. 

Dissection. — The fascia is to be divided along the centre of the Take 
leg as far as the heel, and taken from the surface of the gastrocne- paabe ore 
mius muscle. ‘The cleaning the fibres of the muscle will be facili- 
tated by fixing with a stitch the inner head that has been cut. 

Superficial layer of muscles.—In the calf of the leg there muscles 
are three muscles, gastrocnemius, soleus, and plantaris: the ‘asia 


. ° : layer. . 
two first are large, and give rise to the prominence on the 
uu 2 
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surface, but the last is inconsiderable in size and is chiefly 
tendinous. 
Gastro. The GASTROCNEMIUS is the most superficial muscle; it 
enemns «5 united below in a common tendon, but has two heads 
above, which connect it with the condyles of the femur. 
arises The inner head of origin is attached by a tendon to the 
by two Any rs 4 
esas i inner condyle behind the insertion of the adductor magnus, 
femur, and by fleshy fibres to the line above the condyle; and the 
outer head is fixed to the corresponding condyle above the 
ends be- attachment of the popliteus muscle. These pieces are 
tendo. blended inferiorly in a large fleshy belly, and are terminated 
Achillis. : 
by the common tendon of insertion of the muscles of the 
Parts superficial layer. One surface is covered by the fascia, and 
eas the other is in contact with the soleus and plantaris, and 
with the popliteal vessels and the internal popliteal nerve. 
The heads by which the muscle arises assist to form the 


lateral boundaries of the popliteal space. 


Detach Dissection. — To see the soleus, detach the remaining head of the 
Bee. gastrocnemius, cutting across the vessels and nerves it receives. 
cnemius. Throw down the muscle, and clean the soleus and the plantaris. 


Soleus The soLeus isa large flat muscle that is attached to both 
bones of the leg, and terminates, like the gastrocnemius, in 
eat the strong common tendon. It arises from the head and 
£0 pe. the upper third of the posterior surface of the fibula; from 
the leg, the oblique line across the tibia, and from the inner edge of 
the bone in its middle third; and between the bones from 
an aponeurotic arch over the large blood-vessels. Its fibres 
and joins are directed downwards and outwards to the aponeurotic 
the ey part of the muscle. The superficial part of the soleus is in 
contact with the gastrocnemius, and the opposed surfaces of 
the two are aponeurotic. Beneath the muscle are the bones 
of the leg, the deep layer of flexors, and the vessels and 
nerves. 
Tende The common tendon of the gastrocnemius, soleus, and plan- 
taris (tendo Achillis) is the strongest in the body; it com- 
Extent mences about the middle of the leg, though it receives fleshy 
andin. fibres much lower, and is inserted into the lower part of the 


sertion. ° . ° 
os calcis at the posterior aspect, but a bursa intervenes be- 
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tween it and the upper part of that bone. The tendon is 
close beneath the fascia, and lying along its outer side, but 
superficial to it, is the external saphenous vein. 

The PLANTARIS is remarkable in having the longest ten- Peat 
don in the body, which has somewhat the appearance of re 
riband when it is stretched laterally... The fibres of the 
muscle arise from the line above the outer condyle of the arises 
femur, and from the posterior ligament of the knee joint, the 
and soon end in the tendon which is inserted into the os condi 
calcis with or by the side of the tendo Achillis. The belly 
of the muscle, which is about three inches in length, is con- ana joins 
cealed by the gastrocnemius, but the tendon appears on the tendon. 

Ammer side lof the tendo Achillis about the middle of the 
leg. ‘This little muscle crosses the popliteal vessels, and lies 
on the soleus. 

Dissection. — The soleus is to be detached from the bones of the Detach 
lec, and the vessels and nerves it receives divided, but in raising it the 8° 
student should take care not to injure the fascia and the deep vessels 
and nerves. The gastrocnemius and soleus may next be removed 
by cutting through their tendon near the os calcis. Then the piece and 
of fascia between the muscles of the superficial and deep layer is to ({°* deep 
be cleaned; and the integuments between the inner ankle and the ‘<2. 
heel are to be taken dway to expose the annular ligament, but a 
cutaneous nerve in this spot to the sole of the foot is not to be 
destroyed. Lastly the student should open the bursa between the 
tendo Achillis and the os calcis, if this has not been done. 

Deep part of the fascia.— This intermuscular layer of the he 
fascia of the leg is fixed to the tibia and fibula, and binds atthe 
down the deep layer of flexor muscles. Beneath the soleus of the 
it is thin and indistinct, but below that muscle it is much 
stronger, and is marked by some transverse fibres near the 
malleoli, which give it the appearance of an annular ligament 
in that situation. Inferiorly it joins the annular ligament 
between the heel and the inner ankle. 

Dissection.—Remove the fascia, and clean the deep layer of cyean 
muscles. At the same time follow carefully the trunks and offsets the deer 
of the posterior tibial and peroneal vessels, and of the nerve. The 
muscle between the bones (tibialis posticus) is partly concealed by 
an aponeurosis which gives origin to the flexors on its sides, and 


will not fully appear till that is divided. 
uv3 
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Four Deep layer of muscles. —'The deep flexor muscles at the 
muscles . ° . 

inthe back of the leg are four in number, viz. popliteus, flexor 
deep ee Te atyike i's ° 
layer. longus pollicis, flexor longus digitorum, and tibialis posticus, 


The first of these is close to the knee-joint, covered by a 
special aponeurosis. The flexors lie on the bones, that of the 
Posi, great toe being on the fibula, and that of the other toes on 
the tibia; whilst the last muscle covers the membrane be- 
destina- tween the bones. With the exception of the popliteus, all 
enter the sole of the foot, and have a fleshy part parallel to 
the bones of the leg, and a tendinous part beneath the tarsus. 
The POPLITEUS is attached within the capsule of the knee- 
Popi- joint by a tendon to the fore part of a depression on the 
trices outer condyle of the femur, below the external lateral liga- 
within ment. External to the joint the tendon gives attachment to 
jomt. the fleshy fibres which spread out, and are inserted into the 
Inserted tibia above the oblique line on the posterior surface. The 
into muscle lies on the tibia, and is covered by a fascia, derived 
in great part from the tendon of the semimembranosus 
muscle. On it lie the popliteal vessels and nerve, with the 
Parts gastrocnemius and plantaris. Along the upper border are 
i """ the lower articular vessels and nerve of the inner side of the 
knee, but the insertion corresponds tg the origin of the 
soleus from the tibia. The origin of the muscle is seen with 

the dissection of the ligaments of the knee-joint. 
Flexor The FLEXOR LONGUS POLLICIS PEDIS arises from the two 


} : : ‘ 

pollicis lower thirds of the posterior surface of the fibula, slightly 
t- . 

tached from the lower part of the interosseous membrane, and from 

to fibu- : e418 46 : 

la, the aponeurosis over the tibialis. Inferiorly the tendon of 


the muscle enters a groove in the astragalus, and afterwards 
crosses the sole of the foot to reach the great toe. In part 


is partly the muscle is covered by the soleus, but in part is super- 
se ficial and in contact with the fascia; it rests on the fibula 


and lower end of the tibia, and conceals the peroneal vessels. 


Muscles Along the inner side are the posterior tibial nerve and vessels, 
and ° : ° 
vessels and contiguous to the outer margin, but separated by fascia, 


on sides. . 
are the peronei muscles. 


Flexor The FLEXOR LONGUS DIGITORUM PEDIS has some fibres of 
ongus . e e . . . e 

digito- origin from the aponeurosis covering the tibialis muscle, and 
rum lies 


on tibia; is connected with the posterior surface of the tibia below the 
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popliteus, as low as three inches from the extremity. Its in the 
tendon enters a partition in the annular ligament behind the ene! 
‘sheath for the tibialis, and escaped from the ligament divides 
in the sole of the foot into tendons for the four outer toes. 
Part of the muscle is beneath the soleus; but below that it is part is 
in contact with the fascia, and the posterior tibial nerve and ficial _ 
. . sen below 

vessels lie on it. The deep surface rests on the tibia, and on soleus. 
the tibialis posticus. 

The TIBIALIS POSTICUS occupies the interval between the Tipialis 


bones of the leg, but inferiorly it crosses beneath the long interos- 


flexor of the toes to reach the inner side of the foot. The mem- 
muscle arises from the posterior surface of the interosseous "“"” 
membrane, from the contiguous surfaces of the tibia and 
fibula{ but most from the tibia,)and from the aponeurosis that 
covers it. Having crossed beneath the flexor digitorum, the crosses 


: . : beneath 
tendon enters the inner space in the annular ligament, and the 


reaches the inner side of the foot to be inserted into the cine 
scaphoid bone. The tibialis is concealed by the aponeurosis yeti 
before mentioned, and is overlapped by the contiguous muscles 


muscles, but in the lower fourth of the leg it is placed between vou 
the tibia and the long flexor of the toes: on the muscle too jection 


are the posterior tibial vessels and nerve. ‘The upper part Nady 
presents two pointed processes of attachment to the bones, 
between which the anterior tibial vessels are directed 
forwards. 

The aponeurosis covering the tibialis is attached laterally The 
to the bones, but has a defined border inferiorly over the covered 
muscle. By one surface it gives origin to the flexors of the aponet 

toes, and by the other to the tibialis. 2 

The POSTERIOR TIBIAL ARTERY is one of the branches re- 
sulting from the bifurcation of the popliteal trunk. The 
trunk of the vessel extends from the lower border of the po- Extent. 
pliteus muscle to the lower part of the internal annular 
ligament, where it enters the sole of the foot, and ends in 
two plantar branches. At its origin the artery lies midway Course. 
between the tibia and fibula, but as it approaches the lower 
part of the leg it gradually inclines inwards, and at its termi- 
nation is placed below the tibia, in the centre of the hollow 
between the heel and inner ankle. 

uu4 
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Parts As far as the middle of the leg (in length) the vessel is 
the up-. concealed by two muscles of the calf, viz. the gastrocnemius 
rer: wad soleus, but below them it is covered only by the integu- 
ments and the deep fascia as it lies between the tendo 
Achillis and the inner edge of the tibia; at its termination 
Parts itis beneath the annular ligament. For the greatest part of 
it. its extent the arterial trunk lies over the tibialis posticus, 
but afterwards on the flexor digitorum, and on the lower 
Veins. end of the tibia. Venz comites (posterior tibial veins) closely 
Nerve, Surround the vessel. The posterior tibial nerve is at first 
internal to the artery, but at the distance of one inch and a 
half it is placed on the outer side, and retains that position 
throughout. 
Branch- ‘This artery supplies branches to the muscles and the 


We tibia, and a large peroneal trunk to the outer side of the leg. 


Muscu- Muscular branches supply the deep layer of muscles and the 
soleus ; an offset from a branch to the latter muscle pierces the 
fleshy attachment to the tibia, and ascends to the knee-joint. 

Nutri- A nutritious artery of the tibia is uncertain in its place of origin, 

tibia, but it enters the canal on the posterior surface of the bone, and 
ramifies in the interior. 

Commu- A communicating branch to the peroneal arises opposite the lower 

mating: end of the tibia, and passes outwards beneath the flexor pollicis, to 
unite in an arch with a corresponding offset of the peroneal artery. 

pace. The peroneal artery is often as large as the posterior 
oes tibial, and arises from that vessel about one inch and a half 
from the beginning. It takes the fibula as its guide, and 
iscon- lying close to the bone in the fibres of the flexor pollicis, 
uecl™ veaches the lower part of the interosseous membrane. At this 
pollicis. ‘spot it sends forwards a branch to the front of the leg (an- 
terior peroneal), and continues over the articulation between 
the tibia and fibula to the outer side of the foot, where it 

Termi- terminates in branches that anastomose with the tarsal and 

me external plantar arteries. ‘Two companion veins surround 
the artery. 

Branch- Dranches. — Besides the anterior peroneal, it furnishes 


or muscular, nutritious, and communicating offsets. 


Muscu- Muscular branches are distributed to the soleus and the deep 
lar. flexors, and some turn round the fibula to the peronei muscles. 


a 


a i ee 
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The nuéritious artery is smaller than that to the tibia, and enters wutri- 
the aperture about the middle of the fibula. dade 

The anterior peroneal branch passes forwards through an aper- Anterior 
ture in the lower part of the interosseous membrane, and is directed Peroneal 
in front of the fibula to the dorsum and outer part of the foot: on 
the front of the leg and foot it anastomoses with the external mal- to front 
leolar and tarsal branches of the anterior tibial artery. oe 

A communicating offset near the ankle joint joins in an arch, as Commu- 
before described, with a similar branch of the posterior tibial; ™°"® 


sometimes there is a second arch between the same vessels. 


Peculiarities in the arteries. — The posterior tibial artery may be size of 
smaller than usual, or absent ; its place will then be supplied in the foot es. 
by a large peroneal artery, that is directed inwards at the lower end of Origin 
the tibia, and either joins the small tibial vessel, or runs alone to the = ome 
foot. The peroneal artery may arise from the popliteal, or from the ‘?"°s: 
anterior tibial artery; and its anterior peroneal branch may take the oe 
place of the anterior tibial artery on the dorsum of the foot. Thus the 
deficiency in one of the arteries of the foot is supplied by a large offset 
of the other. 


The posterior tabial veins begin on the inner side of the Pos- 
terior 


foot by the union of the plantar veins; they ascend one on tibial 
each side of their artery, and unite with the anterior tibial 
veins at the lower border of the popliteus to form the large 
popliteal vein. They receive the peroneal veins, and branches 
corresponding to the offsets of the artery : further, branches 
connect them with the saphenous veins. 

The posterior tibial nerve is a continuation of the internal Poste- 
popliteal, and reaches, like the artery, from the lower border tibial 
of the popliteus muscle to the interval between the os calcis 
and the inner malleolus. Near this spot, whilst beneath the 
annular ligament or somewhat higher than it, the nerve Extent 
divides into the internal and external plantar branches of 
the foot. Its connections with surrounding parts are the ™dcons 
same as those of the artery; but its position to the vessels 
changes, for it lies on the inner side of the posterior tibial Position 
artery above the origin of the peroneal offset, but on the tery. 
outer side thence to its termination. Its lateral branches Brancl- 


are chiefly muscular. 


Muscular branches enter the deep flexors, and arise either at bey 


separate points along the trunk, or together from the popliteal biel oo 
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nerve. There is an offset for each muscle, except the popliteus, 
but the branch for the tibialis is the largest, and that for the flexor 
pollicis lies on the peroneal artery. 
Cuta- A. cutaneous nerve of the sole of the foot pierces the internal an- 
tous of nular ligament, and ends in the integument of the inner and under 
part of the heel; this nerve will be followed to its termination in 
the dissection of the foot. 


Internat Lhe internal annular ligament is placed between the heel 


ee J and inner ankle, and serves to confine the tendons of the 


me’ deep flexor muscles of the foot and toes. Attached by a 
Attach. Pointed part to the internal malleolus, the fibres diverge 
men's: therefrom to be inserted into the os calcis. One border 
(upper) is continuous with the fascia of the leg, and the op- 
posite one gives attachment to the abductor pollicis muscle 


Pro- Of the foot. From the under or deep surface are given off 
it sepa. processes, that separate and form sheaths for the tendons. 
tendons, When the sheaths are opened, the innermost will be found to 
formin 

sheaths; contain the tibialis posticus, which is lodged in a groove in 


suite po- the malleolus: immediately behind this is another space for 
the flexor digitorum; and about three quarters of an inch 
nearer the os calcis, is the interval in which the flexor 


lined by pollicis lies contained in a groove in the astragalus. Each 
synovial 


mem- sheath is lined by a synovial membrane. 
rane 


Tibial Vessels beneath the ligament. — The posterior tibial vessels 


ud in passing beneath the ligament lie between the tendons of 


beneath the flexor pollicis and flexor digitorum, but rather nearer 


meat’ the latter; and the artery here supplies small offsets to the 
tarsus and the ankle-joint. Occasionally the artery divides 
beneath, or even above the ligament. The nerve is nearer 
than the artery to the os calcis, and is sometimes bifurcated 
beneath the ligament, so that a trunk may lie on each side 


of the tibial vessels. 
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SECTION V. 


THE SOLE OF THE FOOT. 


Position. — THE foot is to be placed over a block of some Position 

: ° - t 
thickness with the sole towards the dissector, and the part is part. 
to be made tense by fastening down, and separating the 


toes. 


Dissection.— 'The skin is to be raised as two flaps, inner and Raise 
outer, by means of one incision along the centre of the sole from On 
the heel to the anterior part, and by another across the foot at the 
root of the toes. Afterwards the skin is to be removed from each 
toe, and the lateral digital vessels and nerves are to be dissected 
out at the same time. In the fat near the heel the student should ang dis. 
follow the cutaneous nerve of the sole of the foot, and trace out, at 5° 
a little distance from each border of the foot, some small branches Reos 
of the plantar nerves and arteries. 


The subcutaneous fat of the sole of the foot is very subcu- 
taneous 


abundant, and forms the thickest cushion over the parts that fat. 
press most on the ground in standing, viz. over the os calcis, 


and the line of the metatarso-phalangeal articulations. 


Dissection.—The fat is now to be removed, and the plantar Lay bare 
fascia laid bare. Begin the dissection near the heel, and follow ues 
forwards the fascia towards the toes, to each of which a process is '5¢! 
to be traced. In the intervals between these processes the digital 
nerves and arteries will be found, covered by much cellular and and the 
fibrous tissue; but the vessels and nerves to the inner side of the pete 
great toe and outer side of the little toe pierce the fascia farther pe 
back than the rest. 

The student is next to define a transverse fibrous band between pa 
the toes over the digital vessels and nerves; and when this is dis- ment of 
sected, to remove the fat from the toes to see the sheaths of the renee 


tendons. 


Plantar fascia.— The special fascia of the sole of the Plantar 
foot is of a pearly white colour and great strength, and sends” 
septa between the muscles. Its thickness varies in different 
parts of the foot, and from this circumstance, and from the 
existence of longitudinal hollows where the two chief inter- 
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muscular septa are attached, the fascia is divided into a 
central and two lateral parts. 

The central part, which is much the thickest, is pointed 
at its attachment to the os calcis, but widens and becomes 
thinner as it extends forwards. Opposite the heads of the 
metatarsal bones it divides into five processes which are con- 
tinued onwards to the toes, one to each. If one of the 
processes is divided longitudinally, and its parts reflected to 
the sides, it will be seen to join in the centre the sheath of 
the flexor tendons, whilst on the sides it is attached to the 
margins of the metatarsal bone, and to the ligament uniting 
one bone to another. Where the processes separate from 
one another, the digital vessels and nerves and the lum- 
bricales muscles become superficial, and transverse fibres 
arch over them in these intervals. A slight depression, 
corresponding to an intermuscular septum, marks on each 
side the limit of the central piece. 

The lateral parts of the fascia are thinner than the cen- 
tral one. On the inner margin of the foot the fascia has’ 
but little strength, and is continued to the dorsum; but on 
the outer side it is increased in thickness, and presents a 
strong band between the os calcis and the projection of the 
fifth metatarsal bone. 


Dissection.—To examine the septa make a longitudinal incision 
along the centre of the foot, and a transverse one near the calca- 
neum. On detaching the fascia from the subjacent flexor brevis 
digitorum, by carrying the scalpel from before backwards, the 
processes will appear on the sides of that muscle. 


The intermuscular septa pass down on the sides of the 
flexor brevis digitorum, and separate the three muscles in the 
superficial layer of the sole of the foot. The inner one lies 
between the short flexor and the abductor pollicis, and is 
perforated by the internal plantar nerve, and by the tendon 
of the flexor pollicis longus. The outer one, between the 
short flexor and the abductor minimi digiti, is pierced by 
the digital nerve and artery for the outer side of the little 
toe. A piece of fascia reaches across the foot from one 
septum to the other, beneath the short flexor. 
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The transverse ligament crosses the roots of the toes, and Trans- 
is contained in the skin forming the web of the foot. It is lganent 
a band of fibres which is attached at the extremities to the ter” 
great and little toes, and is connected with the sheath of the 
tendons of each of the others, as it passes over it. Beneath 
it are the digital nerves and vessels. 

' The sheaths of the flexor tendons are similar to those of sheaths 
the fingers though not so distinct, and serve to confine the tendons 
tendons against the grooved bones. The sheath is weak 
opposite the articulations between the phalanges, but is 
strengthened by a band opposite the centre of both the meta- 
tarsal and the next phalanx. Each is lubricated by a syno- 
vial membrane, and contains a tendon of both the long and 
short flexor muscle. 


Dissection.—To prepare the first layer of muscles of the foot, Dissect 
take away all the fascia, and be careful of the digital branches of teva of 
the plantar nerves, which become superficial to fe muscles towards priest 
the toes. Follow the tendons of the short flexor muscle to the 
toes, and open the sheaths in which they are contained. 

Muscles of the foot. — In the sole of the foot the muscles Muscles 


are numerous, and have been arranged in four layers. In for 
the first layer, which is now visible, are three muscles, viz. , three” 
the flexor brevis digitorum, the abductor pollicis, and Bt ile iivthe 
minimi digiti. One of these, the short flexor of the toes, is 

in the centre of the foot, and each of the others is in a line 

with the toe on which it acts. 

The ABDUCTOR POLLICIs is the most internal of the muscles abduc- 
of the superficial layer, and is bifurcated at its posterior at- reba 
tachment. It takes origin from the internal annular liga- origin; 
ment, from the larger tubercle on the under part of the 
os calcis, and from the fascia of the foot. In front the muscle 
ends in a tendon, which is joined by fibres of the short flexor 
of the great toe, and is inserted, with the tendon of the same, oo 
into the inner side of the metatarsal phalanx of the great 
toe, at the base. The cutaneous surface of the muscle is in cates 
contact with the plantar fascia; and the other touches the 
plantar vessels and nerves, the tendons of the long flexors of 


the toes, and the accessory muscle. 
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The FLEXOR BREVIS DIGITORUM (flexor perforatus) avises 
posteriorly by a pointed part from the inner side of the larger 
tubercle of the os calcis, and from the plantar fascia and its 
septa. About the centre of the foot the muscle ends in four 
small tendons, which are directed forwards over the tendons 
of the long flexor, and enter the sheaths of the four smaller 
toes to be znserted into the middle phalanges. In the sheath 
of the toe the tendon of this muscle lies at first on that of 
the long flexor (in this position), but opposite the middle of 
the metatarsal phalanx it is slit for the passage of the other, 
and is attached by two processes to the sides of the middle 
phalanx. The short flexor of the toes is contained in a 
sheath of the plantar fascia, and occupies the middle of the 
foot: it conceals the tendon!of the long flexor of the toes, 
the accessory muscle, and the external plantar vessels and 
nerve. 

The ABDUCTOR MINIMI DIGITI has a wide origin behind 
from the outer. and inner tubercles of the os calcis, and from 
the plantar fascia and the external intermuscular septum. 
It ends anteriorly in a tendon which is inserted, with the 
short flexor of the little toe, into the outer side of the meta- 
tarsal phalanx of that toe at the base. The muscle lies along 
the outer border of the foot, and conceals the flexor acces- 
sorius and the tendon of the peroneus longus. On its inner 
side are the external plantar vessels and nerve. 

Dissection.—To bring into view the second layer of muscles and 
the plantar vessels and nerves, reflect the muscles already ex- 
amined. Cut through, therefore, the flexor brevis at the os calcis, 
and as it is raised notice a branch of nerve and artery to it; divide 
the abductor minimi digiti near its origin, and turn it to the outer 
side of the foot, and seek a small nerve and vessel to it close to the 
bone. The abductor pollicis may be drawn aside if it is necessary, 
but it may remain uncut till afterwards. Now follow the plantar 
vessels and nerves forwards to their termination, and backwards to 
their origin, and clean the tendons of the long flexors of the toes, 
the accessory muscle, and the small lumbricales. 


The PLANTAR ARTERIES are the terminal branches of the 
posterior tibial trunk in the hollow of the heel. They are 
two in number, and are named external and internal from 


a 
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their relative position in the sole of the foot. Of the two inner 
the former is the largest, and forms the plantar arch of ™&r. 
arteries, from which digital branches are furnished to the 
toes. 

The internal artery is commonly inconsiderable in Size, Internal 
and is directed forwards under cover of the abductor pollicis ae 
to the root of the great toe; here it ends either in small ends on 
branches to the side of the foot, or in the interval between {10° ‘08 
the two inner toes by supplying digital branches to these, 
and anastomosing with an offset of the external plantar artery. 

The external artery has an arched course in the foot, with External 
the concavity of the arch turned inwards. Starting from the ban 
inner part of the foot, the vessel is first directed outwards course; 
across the sole, and then obliquely forwards towards the root 
of the great toe, or to the side on which it began, so that the 
vessel crosses twice the foot. In the first half of its extent, 
the artery is comparatively superficial, and extends from the partly 
inner side of the caleaneum to the base of the metatarsal ficial, 
bone of the little toe ; in the other half it lies deeply in the ae 
foot, in contact with the interosseous muscles, and forms the 
plantar arch between the little and the great toe. 

Only the first part of the artery is now laid bare; the re- super- 
maining part, that supplies the digital branches, will be ee 
noticed after the examination of the third layer of muscles 
(p.676.). As far as the metatarsal bone of the little toe, the Meceti ay 
vessel is concealed at first by the abductor pollicis and the 
flexor brevis digitorum, but it then lies for a short distance 
in the interval between the last muscle and the abductor 
minimi digiti. In this part it is placed on the os calcis, and Mee 
on the flexor accessorius; and is accompanied by vene nerve. 
comites, and by the external plantar nerve. It supplies off- 
sets to the muscles between which it lies, and some branches Branch- 
to the outer side of the foot to anastomose with the peroneal 
artery. 


The PLANTAR NERVES are derived from the bifurcation of piantar 
. ° . nerves 
the posterior tibial nerve behind the inner ankle. They are also two 
two in number, like the arteries, and have the same con- 


nections as those vessels, for one accompanies a plantar 
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but the artery to the side of the foot; but the larger nerve is found 
pie with the smaller artery. 
Internal "The internal plantar nerve courses with its artery between 
three, the short flexor and the abductor pollicis, and divides into 
ahalf. four digital nerves for the supply of both sides of the three 
inner toes and half the fourth, thus resembling the median 
nerve in the hand in the number and distribution of its 
Other digital branches. Offsets are given by it to the short flexor 
es. and the abductor pollicis, and a few superficial twigs perforate 


the fascia. 


Digital The digital nerves have a numerical designation, and the first is 
nervy. Nearest the inner border of the foot. The branch to the inner 


she ex- side of the great toe is undivided, but the others are bifurcated at 
first; the cleft between the toes. Each of the three outer nerves, being 
give cu- divided at the spot mentioned, supplies cutaneous offsets to the 
taneous, contiguous sides of two toes, and to the cutis beneath the nail ; 
articu. 2180 articular filaments to the joints, as in the fingers. Moreover, 
lar, _ muscular branches are furnished by the nerves before they reach 
ong the toes; thus, the first (most internal) supplies the flexor brevis 
branch- pollicis, the second the inner lumbrical muscle, and the third the 
aN next lumbrical muscle. 


External ‘Lhe external plantar nerve furnishes the remaining digital 


verve f° nerves, viz., to both sides of the little toe, and the outer side 
faire Of the next, and ends in the deep muscles of the sole of the 
foot, like the ulnar nerve in the hand. It has the same 
course as the external plantar artery, and divides at the outer 


has s- margin of the flexor brevis digitorum into a superficial and a 
and deep part: the former gives origin to two digital nerves, 
part. but the latter accompanies the arch of the plantar artery 


deeply into the foot, and will be afterwards dissected. Whilst 
the external plantar nerve is concealed by the short flexor of 

Branch- the toes, it gives muscular branches to the abductor minimi 
digiti and flexor accessorius. 


rie The digital branches of the external plantar nerve are but two, 
oes and resemble those of the ulnar nerve in the hand. One, which is 


pass undivided, is distributed to the outer side of the little toe, and 


ficial gives branches to the flexor brevis minimi digiti, and to the inter- 
part. ; 

Oneis osSeous muscles of the fourth space. The other bifurcates at the 
undis cleft between the two outer toes, and supplies. their collateral 
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parts. This nerve communicates in the foot with the last digital 
branch of the internal plantar nerve. On the sides of the toes the pistri- 


digital nerves have the same distribution as those from the other bution 


like 
plantar trunk. others. 


Dissection.—To complete the preparation of the second layer of Lay 
muscles, detach the origin of the abductor pollicis from the os eee 
calcis, and turn inwards the muscle. Cut across the internal layer of 
plantar nerve and artery, also the superficial portion of the exter- em | 
nal plantar nerve, but not the deep part with the artery, and 
throw them forwards. Lastly, remove all the cellular membrane 
and the fascia from near the toes. 


Second layer of muscles. —In this layer are the tendons Tundane 
of the two flexor muscles of the leg, viz., the flexor longus *pames- 
digitorum and flexor longus pollicis, which cross one another : ‘*® 


second 
connected with the former, soon after it enters the foot, is an °° 
accessory muscular slip, and at its division into pieces are 
four slender muscles named lumbricales. 

The tendon of the FLEXOR LONGUS DIGITORUM, whilst Tendon 
entering the foot beneath the internal annular ligament, lies 9,1”? ,, 
on the internal lateral ligament of the ankle-joint. In the ‘°° 
foot it is directed obliquely towards the centre, where it is 
joined by the flexor longus pollicis and the accessory muscle, 
and divides into tendons for the four outer toes. Each tendon givides 
enters the sheath of the toe with and beneath a tendon from whe 
the flexor brevis. About the centre of the metatarsal pha- phos. 


enter 


lanx the tendon of the long flexor is transmitted through the the 


; : hee 
other, and passes onwards to be inserted into the base of the poeple 


ungual phalanx. The tendon of the flexor longus digitorum (oes ina 


is sometimes increased in size by its junction with that of feSie 
the long flexor of the great toe. ie 
The LuMBRICALES are four small muscles between the Four 
tendons of the flexor longus digitorum. Lach arises from cales. 
two tendons, with the exception of the most internal, which Attach- 
is connected with the inner side of the tendon to the second et 
toe; and is inserted into the tibial side of the base of the flexor. 
metatarsal phalanx of the four outer toes. From the inser- 
tion an expansion is prolonged to the dorsum of the 
phalanx to join the aponeurotic covering on it. These 


x X 
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muscles decrease in size from the inner to the outer side of 
the foot. 

The FLEXOR ACCESSORIUS MUSCLE has one origin from the 
under surface of the os calcis and ligamentum longum plante, 
and another from the inner or concave surface of the calca- 
neum. The fibres end on the tendon of the flexor longus 
digitorum about the centre of the foot, so as to form a kind 
of groove for it. The muscle is bifurcated behind, and the 
heads of origin are separated by the long plantar ligament. 
On it are the external plantar vessels and nerve, and the 
flexor brevis digitorum conceals it. 

The tendon of the FLEXOR LONGUS POLLICIs in the sole of 
the foot is deeper than that of the flexor longus digitorum, 
to which it is united by a strong tendinous process: it is 
then directed to the root of the great toe, enters the digital 
sheath, and is inserted into the base of the ungual phalanx. 
Between the calcaneum and the internal malleolus this 
tendon lies in a groove in the astragalus, and then in one 
below the tubercle (sustentaculum tali) of the os calcis. 


Dissection. — For the dissection of the third layer of muscles, 
the accessorius and the tendons of the long flexor are to be cut 
through near the calcaneum, and turned towards the toes, but 
without injuring the external plantar nerve and artery, or small 
filaments of nerves to the two external lumbricales. Afterwards 
the cellular membrane is to be taken from the muscles now brought 
into view. 


Third layer of muscles.— Only the short muscles of the 
great and little toe enter into this layer. On the metatarsal 
pone of the great toe the flexor brevis pollicis lies, and ex- 
ternal to it is the adductor pollicis, whilst on the metatarsal 
bone of the little toe is the flexor brevis minimi digiti. 
Crossing the heads of the metatarsal bones is the trans- 
versalis pedis muscle. The fleshy mass between the ad- 
ductor pollicis and the short flexor of the little toe consists 
of the interossei muscles of the next layer. 

The FLEXOR BREVIS POLLICIs muscle is tendinous and 
pointed at the posterior part, but bifurcated in front. It is 
attached posteriorly to the cuboid bone, and to a prolonga- 


io 
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tion of the tendon of the tibialis posticus to the external ana joins 
cuneiform bone; near the front of the metatarsal bone of HD, 
the great toe it divides into two heads, which are inserted 

into the sides of the base of the metatarsal phalanx. Resting 

on the muscle, and in the interval between the heads, is the 
tendon of the flexor longus pollicis. The inner head joins 

the abductor, and the outer is united with the adductor 
pollicis of the same toe. A sesamoid bone is developed in 

the tendon connected with each head. 

The ADDUCTOR POLLICIS, which is larger than the pre- aes 
ceding muscle, and external to it, arises from the sheath of licis 
the tendon of the peroneus longus, and from the base of the 
third and fourth metatarsal bones. Anteriorly the muscle 
is united with the outer head of the short flexor, and is joins 
inserted with it into the base of the metatarsal phalanx of lector 
the great toe. To the inner side is the flexor brevis, and frag 
beneath the outer border the external plantar artery and bead 
nerve are directed inwards. arch. 

The FLEXOR BREVIS MINIMI DIGITI is a small narrow Flexor 
muscle, which lies on the metatarsal bone of the little toe, Gigiti is 
and resembles one of the interossei. Attached to the meta- imon” 
tarsal bone, and slightly to the sheath of the peroneus °“"” 
longus, it is inserted into the outer side of the base of the 
metatarsal phalanx of the same toe. 

The TRANSVERSALIS PEDIS is placed transversely over the tTrans- 
heads of the metatarsal bones. Its origin is by fleshy peas 
bundles from the four outer bones, and its insertion is united 
with that of the adductor pollicis. The cutaneous surface attached 
is covered by the tendons, and the vessels and nerves of the (fhe 
toes; and the opposite surface is in contact with the inter- °* 
ossei muscles. 

Dissection. —In order that the deep vessels and nerves may be Dissect 
seen, the flexor brevis and adductor pollicis are to be cut through t(he.cre? 
at their posterior part, and thrown towards the toes, but the nerves *™4 
that supply them are to be preserved. Beneath the adductor is 
the plantar arch, with the external plantar nerve, which, ‘with 
their branches, together with the part of the dorsal artery of the 
foot that enters the sole by the first interosseous space, should next 
be cleaned. The flexor brevis minimi digiti may be detached and 

x X 2 
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thrown forwards. The muscles projecting between the metatarsal 
bones are the interossei. . 


Arch of The plantar arch is the part of the external plantar artery 
the 2 
‘lantar that extends obliquely forwards from the base of the meta- 
artery. ° . 
tarsal bone of the little toe to the posterior part of the first 
Extent interosseous space. It is placed across the tarsal ends of 
meetions the metatarsal bones in contact with the interossei, or be- 
muscles. tween the third and fourth layers of muscles in the foot. 
Internally the arch is completed by a communicating branch 
from the dorsal artery of the foot. From the front or con- 
Branch- vexity of the arch the digital branches are supplied, and 
i from the opposite side small muscular branches arise. From 
Poste- the under part are given off three small arteries (posterior 
forating. perforating), which pass to the dorsum of the foot through 
the three outer interosseous spaces, and anastomose with the 


interosseous branches of the anterior tibial artery. 


Digital The digital branches are four in number, and supply both sides 
yim 3 of the three outer toes, and half the next. The one to the outer 
can Soe. of the little toe is single; the others lie in the three outer in- 


toes an 
halfithe terosseous spaces, and bifurcate in front to supply the contiguous 
‘  gides of two toes. Where they divide they send small communi- 


Anterio 
eek a on the dorsum of the foot. On the sides of the toes the disposition 
sets. of the arteries is the same as in the hand: they extend to the last 
Distri- phalanx, where they unite in an arch, from which offsets are given 
bution. . 
to the ball of the toe; and they further form anastomotic loops 
beneath the tendons, near the front of both the metatarsal and the 


next phalanx, which supply the phalangeal articulations. 


Ending The dorsal artery of the foot enters the sole at the pos- 
of the . 5 : 
ofthe terior part of the first interosseous space, and supplies 


tenor, digital offsets to both sides of the great toe and to half the 
next, in the same manner as the radial artery in the hand is 
distributed to one digit and a half. Besides these it furnishes 


a communicating branch to join the plantar arch. 


itsdigitar Lhe digital branch (art. magna pollicis) extends to the front of 

branch. the first interosseous space, and divides into collateral branches for 
the great toe and the next. Near the front of the metatarsal bone 
it sends inwards, beneath the flexor muscles, the digital branch fo 


, cating branches (anterior perforating) to the interosseous arteries 


ee eee 


—— 
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the inner ‘side of the great toe. These arteries have the same ar- 
rangement along the toes as the rest. 


The deep branch of the external plantar nerve passes External 
with the arch of the artery, and ends internally in branches ene 
to the adductor pollicis. Moreover, it furnishes branches to cia de 
all the interossei, one or both in the external space excepted; ae 
to the transversalis pedis; and to the two external lum- 


brical muscles. 


Dissection. — Remove the transversalis pedis muscle to expose a pissec- 
ligamentous band that is placed across the heads of the metatarsal "°™ 
bones. 


The transverse metatarsal ligament is a strong fibrous Trans. 


band that connects together the anterior extremities of all meta- 


the metatarsal bones, and resembles a similar structure in ligament 
the hand. To its hinder part is connected a thin fascia that 
covers the interossei muscles. It is concealed by the trans- 
versalis pedis, and by the tendons, vessels, and nerves of the 


toes. 


Dissection. —To complete the dissection of the last layer of Dissect 
muscles, divide the metatarsal ligament between the bones, and een 
carry the knife directly backwards in the centre of the interosseous 0f the 
spaces except the first, in order to separate the two interossei mus- 
cles one from another. Take away the fascia covering these 
muscles, and follow the branches of the external plantar nerve 
to them. All the interossei are visible in the dissection of the sole 


of the foot. 


Fourth layer of muscles. —In the fourth and last layer of ane 
the foot are contained the interossei muscles, and the tendons muscles. 
of the tibialis posticus and peroneus longus muscles. 

The INTEROSSEI MUSCLES are situate in the intervals be- Interop 
tween the metatarsal bones. Their anatomy corresponds 
closely to that of the interossei in the hand, and like them 
they are arranged in two sets, plantar and dorsal. They are pinter 
seven in number, three plantar and four dorsal; and two dorsal. 
are found in each space, except in the most internal one. 

The plantar interossei arise from the three outer meta- Te 
tarsal bones, their under and inner surfaces, and are inserted tor three 


outer 
into the tibial side of the base of the metatarsal phalanx of toes. 
Sieg 
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the same toes. An expansion is continued from each to the 
extensor tendon on the dorsum of the phalanx. These 
muscles are smaller than the dorsal, and are placed more in 
the sole of the foot. 

Four The dorsal interossei, one in each space, arise by two 


“pakes parts from the lateral surfaces of the bones between which 


the they lie, and are inserted into the side of the metatarsal 
bones; phalanx of certain toes. Thus, the two internal muscles go 
to the second toe, one to each side, the next to the outer 
side of the third toe, and the remaining one to the outer 
side of the fourth toe. An expansion is continued from 
their tendons to the extensor tendons on the dorsum of the 
toes phalanges. The posterior perforating arteries pierce the 
into. hinder extremities of this set of muscles. These small 


muscles will be partly seen on the dorsum of the foot. 


Stars Dissection. — Follow the tendon of the tibialis posticus muscle 

ree from its position behind the inner malleolus to its insertion into the 

tendons. scaphoid bone, and trace the processes that it sends forwards and 
outwards. Open also the fibrous sheath of the tendon of the’ 
peroneus longus, which crosses from the outer to the inner side of 


the foot. 


Insertion The tendon of the TrB1ALIs PosTicus, after leaving the 


of ten- ° ° ° ° 
don of groove in the inner malleolus, is continued forwards over 


vostieus. the internal lateral ligament of the ankle-joint, and beneath 
the articulation between the astragalus and os scaphoides, 
to be inserted into the prominence of the latter bone. From 
its insertion three or four processes are continued to other 
bones. One passes to the internal, and another to the ex- 
ternal cuneiform bone; and a third is directed backwards 
to the margin of the groove in the os calcis for the tendon 
of the flexor longus pollicis. Where the tendon is placed 
beneath the articulation of the astragalus, it often contains a 
sesamoid bone. 

Insertion ‘The tendon of the PERONEUS LONGUS MUSCLE turns 

rere round the cuboid bone, and placed in the groove on the 

Ioneus. under surface is continued inwards to be inserted into the 
outer side of the base of the metatarsal bone of the great 
toe. The tendon is contained in a fibrous sheath, formed 


a 
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for the most part by fibres of the long plantar ligament, 
which pass from the ridge on the cuboid bone to the tarsal 
ends of the third and fourth metatarsal bones. A synovial 
membrane lubricates the sheath. 


SECTION VI. 


THE FRONT OF THE LEG. 


Position. —Tuer limb is to be raised to a convenient Position 
height by blocks placed beneath the knee, and the foot is to fimbe 
be extended in order that the muscles on the front of the leg 

may be put on the stretch. 


Dissection. —'To enable the dissector to raise the skin from the Raise 
leg and foot, make one incision along the middle line from the knee Hes 
to the toes, and intersect it by cross cuts at the ankle and at the 
web of the foot. 

After the skin is raised from the leg and foot, the cutaneous Seek the 


vessels and nerves should be looked for. At the inner part of the cube 


leg are some filaments from the great saphenous nerve, and at the the wee 
outer side others from the cutaneous ramifications of the external 
popliteal nerve. Perforating the fascia in the lower third, and on 

the anterior aspect, is the musculo-cutaneous nerve, whose branches 

should be traced to the toes. On the dorsum of the foot is an arch on the 
of veins, which ends at the sides in the saphenous veins; on the stp) 
outer side is the short saphenous nerve, and in the interval, pn 
between the great toe and the next, is the cutaneous part of the 
anterior tibial nerve. Remove next the integuments from the 

toes. After the several vessels and nerves are dissected, the fat is 


to be taken away, in order that the fascia may be seen. 


The venous arch on the dorsum of the foot has its con- Cutane- 
vexity turned forwards, and receives digital branches from veins. 
the toes; but at the opposite side it is joined by small veins 
from the instep. Internally and externally it ends in the 
saphenous veins. 

The internal saphenous vein begins at the inner side of pee 
the great toe, and in the arch of veins; it ascends along the novs.,’ 
’ inner side of the foot, and in front of the inner ankle to the 
xx4 
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inner part of the leg, where it has been before seen. It 
receives branches from the inner side and sole of the foot. 
External The external saphenous vein begins on the outside of the 
saphe- tittle toe and foot, and in the venous arch: it is then con- 
tinued below the outer ankle to the back of the leg. 
Sou CuTANEOUS NERVES. All the superficial nerves on the 
cutane- front of the leg and foot are derived from branches of the 
nerves. popliteal trunks, viz. from the musculo-cutaneous and an- 
terior tibial nerves of the external popliteal, and from the 
external saphenous nerve of the internal popliteal. Some 
inconsiderable offsets to the sides of the leg from the internal 
and external saphenous do not require separate notice. 
Museu- The musculo-cutaneous nerve has a cutaneous termination, and 
neous its destination is to the dorsum of the foot and toes. Perforating 
conbie’ the fascia in the lower third of the leg, it divides into two principal 
‘oes; ranches (inner and outer), which give digital nerves to the sides 
of all the toes, except the outer part of the little toe, and the con- 
divides tiguous sides of the great toe and the next. , The digital branches 


into 
may be traced in the integument as far as the end of the last 


phalanx. 
inner a. ‘The inner branch communicates with the internal saphenous 
: nerve, and supplies the inner side of the foot and great toe: it also 
joins the anterior tibial nerve. 
outer b. The outer branch divides into three nerves, which lie over the 


branch. three outer interosseous spaces, and bifurcate at the web of the 


foot for the supply of the contiguous sides of the four toes cor- 
responding to those spaces: it joins the external saphenous nerve 
on the outer part of the foot. 
Anterior The anterior tibial nerve becomes cutaneous in the first inter- 
where O8seous space, and is distributed to the opposed sides of the great 
toe and the next. The musculo-cutaneous nerve joins it, and 
sometimes assists in supplying the same toes. 
External ‘The external saphenous nerve comes from the back of the leg 
sane below the outer ankle, and is continued along the foot to the out- 
side of the little toe. Occasionally it supplies both sides of the 
little toe, and part or more of the next. XK 


Deep The fascia of the front of the leg is thickest at the upper 
theleg; part where it gives origin to muscles. It is fixed internally 
attach. and externally to the tibia and fibula. Intermuscular septa 
ments ; ae 
are prolonged from the deep surface, and one of these that is 
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attached to the fibula, separates the muscles on the front 
from those on the outer side of the leg. Superiorly the 
fascia is connected to the heads of the bones, but inferiorly 

it is continued to the dorsum of the foot. Above and be- trans- 
low the ankle-joint are some strong transverse fibres, mark- fibres at 
ing the position of the two parts of the anterior annular ankle, 
ligament ; and below the end of the fibula is another band, 

the external annular ligament. 


Dissection. — The fascia is to be removed from the leg, and from Take 
the dorsum of the foot, without cutting away the iitekaneal band pata as 
of the annular ligament above and below the end of the tibia. On 
separating the fascia from the anterior muscles, let the edge of the 
scalpel be directed upwards. Take away the fascia from the pe- 
ronei muscles on the outside of the fibula, but leave the band below 
that bone. On the dorsum of the foot the short extensor of the 
toes is to be made clean. 


The anterior annular ligament consists of two parts, Anterior 
upper and lower, which confine the muscles in their position ; fea a 
the former serving to bind their vertical part to the bones pms 
of the leg, and the latter to keep down the tendons on the 
dorsum of the foot. 

The upper part is attached laterally to the bones of the its upper 
leg, and is divided into two sheaths, one for the tibialis anti- 
cus, and the other for the extensor longus digitorum. 

The lower part is in front of the tarsal bones ; it is inserted ands 
externally into the upper surface of the os calcis, in front of part. 
the depression for the interosseous ligament, and, internally, 
by a thin and widened piece into the plantar fascia and the 
inner malleolus. In this part of the ligament there are three sheaths 
sheaths : first, on the inner side, is one for the tibialis anti- tacn 
cus ; next, one for the extensor pollicis ; and, lastly, another 
for the extensor longus digitorum. Separate synovial mem- 
branes lubricate the sheaths. 

The external annular ligament is attached on the one Fsternal 
side to the outer malleolus, and on the other to the outer liga! 
part of the os calcis; it contains the tendons of the peronei 
muscles in one sheath, which is lined by synovial membrane. 

The muscles on the fore part of the leg are the following : Muscles 


— Next the tibia is the tibialis anticus ; next the fibula the front of 
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theleg extensor longus digitorum, its lower part with a separate 
and foot. -endon to the fifth metatarsal bone, being called peroneus 
tertius; and between these, in the lower half of the leg, is 
the extensor pollicis. On the dorsum of the foot is one 
muscle, the extensor brevis digitorum. 
Tibialis The TIBIALIS ANTICUS is thick and fleshy in the upper 
’ part, but tendinous in the lower part of the leg. It arises 
origin, from the outer tuberosity and two upper thirds of the tibia, 
from the contiguous part of the interosseous ligament, and 
from the fascia of the leg, and the intermuscular septum 
between it and the next muscle. After passing through the 
innermost compartment in the annular ligament, the tendon 
laser- is inserted into the under surface of the internal cuneiform 
bone, and into the metatarsal bone of the great toe, to which 
Parts & process is continued. The muscle is subfascial : it is at first 
Pee external to the tibia, resting on the interosseous membrane, 
and on but it is then placed successively over the end of the tibia, 
the ankle-joint, and the inner line of the tarsal bones. The 
outer border touches the extensor muscles of the toes, and 
partly conceals the anterior tibial vessels as low as the foot. 
Extensor Lhe EXTENSOR PROPRIUS POLLICIS is deeply placed at its 
pollicis origin, between the former muscle and the extensor longus 
digitorum, but its tendon becomes superficial on the dorsum 
of the foot. ‘The muscle arises from the middle part of the 
attached inner surface of the fibula, and from the interosseous liga- 
to fibula, ° 
ment near it: the tendon comes to the surface through a 
sheath in the lower part of the annular ligament, and then 
continues over the inner part of the tarsus to be inserted 
and into the last phalanx of the great toe. The anterior tibial 
great toe, P . 
crosses vessels are to the inner side of the muscle as low as the 
vessels. Sheath in the ligament, but afterwards to the outer side of 
the tendon, so that they cross it beneath the ligament. 
me The EXTENSOR LONGUS DIGITORUM, like the tibial muscle, 
arises is fleshy in the leg and tendinous on the foot. Its origin 
tibia; is from the tuberosity of the tibia (the outer part), from the 
head and three fourths of the inner surface of the fibula, 
from the contiguous interosseous membrane, and from the 
fascia of the leg and the intermuscular septum on each side. 
inserted The tendon enters its sheath in the annular ligament with 


_ os 
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the peroneus tertius, and divides into four pieces. Below into four 
the ligament these tendons are continued to the four outer toes. 
toes, and are inserted by processes into the middle and 
ungual phalanges. 

On the phalanges of the toes the tendons have the same Arrange. 
arrangement as in the hand; for on the metatarsal phalanx the ten- 
the tendons of the long and short extensor join with pro- shales: 
longations from the interossei and lumbricales to form a 
membranous expansion. At the further end of this phalanx 
the expansion divides into three parts —a central and two 
lateral ; the central piece is inserted into the base of the 
middle phalanx, while the lateral ones unite at the front, and 
are fixed into the ungual phalanx. 

In the leg the muscle is placed between the peroneus on Connec- 


tions of 
the one side, and the tibialis anticus and extensor proprius the 


pollicis on the other; it lies on the fibula, on the lower end mpc 
of the tibia, and on the interosseous membrane and the ankle- 
joint. On the foot the tendons rest on the extensor brevis 
digitorum, and the vessels and nerve of this part are internal 
to them. 

The peroneus tertius is but a part of the extensor longus Pero- 
digitorum, from which it is seldom separate. Arising foie tertius 


s the 


the lower fourth of the inner surface of the fibula, and from lower 
_ the intermuscular septum between the extensor and the fhe ex- 
peronei muscles, it is s inserted by a tendon into the tarsal ee” 
end of the tobe nteal bone of the little toe. This muscle 

has the same connections as the lower part of the long ex- 
tensor, and is contained in the same space in the annular 
ligament. 

The ANTERIOR TIBIAL ARTERY extends from the bifurca- Anterlog 
tion of the popliteal trunk to the front of the ankle-joint, artery; 
where it becomes the dorsal artery of the foot. The course course’ 
of the artery is at first forwards, through the aperture in tent; 
the upper part of the interosseous membrane, and then along 
the front of that membrane and the tibia to the foot. A 
line from the inner side of the head of the fibula to the 

centre of the ankle will mark the position of the vessel. 

In the upper third of the leg the artery lies between the come 


tibialis anticus and the extensor longus digitorum, and in with 
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the lower two thirds between the tibial muscle and the : 


extensor proprius pollicis, but the last muscle becomes 
superficial to the lower end of the vessel, and crosses to the 
inner side of it. The artery rests on the interosseous mem- 
brane in two thirds of its extent, and is overlapped by the 
fleshy bellies of the contiguous muscles, so that it is at a 
great depth from the surface ; but in the lower third it is in 
front of the tibia and ankle-joint, and is comparatively 
superficial, for it here lies between only the tendons of 
the muscles. Venez comites closely entwine around the 
artery, covering it with cross branches on the upper part. 
The anterior tibial nerve approaches the tibial vessels about 
the middle third of the leg, and continues with them, 
crossing once or twice. At the lower end of the artery the 
nerve is on the outer side. 

Branches. —In the leg the anterior tibial artery furnishes 
for the most part muscular offsets, but near the knee and 
ankle-joints other named branches take origin, and a cuta- 
neous branch moreover accompanies the musculo-cutaneous 
nerve. 


A recurrent branch leaves the trunk as soon as it appears above 
the interosseous membrane, and ascends in the tibialis anticus 
muscle to the knee-joint. On the joint it anastomoses with the 
other articular arteries. 

Malleolar arteries (internal and external) arise near the ankle- 
joint, and, as their name expresses, are distributed over the ends 
of the tibia and fibula. The internal is the least regular in size 
and origin; the external anastomoses with the anterior peroneal 
artery. 

Some small articular arteries are supplied from the lower end of 
the artery to the ankle-joint. 


The DORSAL ARTERY of the foot is the continuation of the 
anterior tibial, and extends from the front of the ankle- 
joint to the posterior part of the first interosseous space; 
where it passes downwards between the heads of the inter- 
osseous muscle, to end in the sole as before described 
(p. 676.). , 

The artery is supported by the inner row of the tarsus 
and their articulations, viz., the astragalus and the scaphoid 


= EES ee 
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‘and cuneiform bones; and is covered here by the integu- 
ments and the deep fascia, but near its termination it is 
crossed by the inner tendon of the extensor brevis muscle. 
The tendon of the extensor pollicis is on the inner side, and 
that of the extensor brevis digitorum on the outer side 
except for about half an inch before the artery dips into the 
sole of the foot, at which spot the tendon of the latter 
muscle then crosses to the inner side of the vessel. The 
veins have the same position with respect to the artery as Position 
in the leg, and the nerve is external to it. oo 


nerve. 
Branches. — Offsets are given to the bones and the liga- Branch- 


ments of the foot: those from the outer side of the vessel 
have received the names tarsal and metatarsal from their 
‘destination. A small interosseous branch’ is likewise fur- 
nished to the first interosseous space. 


The tarsal branch arises opposite the scaphoid bone, and runs Tarsal. 
beneath the extensor brevis digitorum to the outer side of the foot, ' 
where it divides into twigs that inosculate with the metatarsal, 
plantar, and peroneal arteries: it supplies offsets to the extensor 
muscle, beneath which it lies. 

The metatarsal branch takes an arched course to the outer part Metatar- 
of the foot near the base of the metatarsal bones, and beneath the Me 
extensor muscle, and its terminal branches anastomose with the 
external plantar and tarsal arteries. 

From the convexity of this arch, which is turned forwards, three which 
interosseous arteries are furnished to the three outer spaces: these terosse- 
supply the interosseous muscles, and divide at the cleft of the toes °” 
into two dorsal collateral branches. At the fore part and back of 
each space the interosseous arteries receive the anterior and _pos- 
terior perforating branches from the plantar arch and digital arteries 
in the sole of the foot. 

The first interosseous branch (arteria dorsalis pollicis pedis) arises First. . 
from the trunk of the artery as it is about to leave the dorsum of pie 
the foot; it extends forwards in the space between the first two 
toes, and is distributed like the other interosseous branches of the 
metatarsal artery. 

The anterior tibial veins have the same extent and con- Anterior 
nections as the artery they accompany. They have their volta 
usual position along the artery, one on each side, around 


which they form loops by cross branches, and end in the 
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popliteal vein; they receive branches corresponding to those 
of the artery, and communicate with the internal saphenous 
vein. 
Varie- Peculiarities in the vessels. The anterior tibial may be small, or even 
hap hee wanting, in which case the place of its diminished or deficient part will 
tibial be supplied by the posterior tibial or the peroneal artery. On the dorsum 
of the foot it is often removed farther outwards than the direction of a 


line from the centre of the ankle to the posterior part of the first inter- . 


ped dor osseous space. The place of the dorsal artery of the foot may be taken 

tery. | by a large anterior peroneal artery. 

Divide Dissection. — To examine the extensor brevis digitorum on the 

exten dorsum of the foot, cut through the tendons of the extensor longus 

gus. and peroneus tertius below the annular ligament, and throw them 
towards the toes.. Dissect out the attachment of the muscle to the 


os calcis. 


Jena The EXTENSOR BREVIS DIGITORUM is a short thin muscle 
sor bre- on the dorsum of the foot. Arising from the outer surface 
of the os calcis in front of the groove for the peroneus 
brevis muscle, and from the anterior annular ligament (the 
sends lower band), the muscle ends in four tendons, which spring 


t d . e ° 
tofour from as many fleshy bellies, and are inserted into the four 


tos; inner toes. The tendon to the great toe has a distinct 
attachment to the base of the metatarsal phalanx, but the 

rest are united to the outer side of the tendons of the long 

_ extensor, and assist to form the expansion on the metatarsal 
insertion Phalanx (p.683.). The muscle lies on the tarsus, and is 
ofthese. yartly concealed by the tendons of the long extensor. Its 


inner tendon crosses the dorsal artery of the foot. 


peta Dissection. — Divide the extensor brevis near its front, and turn 
extensor it upwards with care so as to avoid injuring the branches of artery 
brevis. ond nerve that are beneath it. The lower band of the annular 
ligament is to be cut through over the tendon of the extensor pol- 
licis, and the external half of it to be thrown outwards. Examine 
next the different sheaths of the ligament, the attachment of it to 
the os calcis, and the origin of the extensor brevis digitorum from 
Follow it. Follow upwards the anterior tibial and musculo-cutaneous 
up the nerves to their origin from the external popliteal, and trace a small 
branch from the same nerve through the tibialis anticus to the 


knee-joint. 


a 
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Nerves to the front of the leg. — Between the fibula and Nerves 
the peroneus longus muscle the external popliteal nerve front of 
divides into the recurrent articular, musculo-cutaneous, and ieee 
anterior tibial branches. 

The recurrent articular branch is very small, and takes Recur- 
the course of the artery of the same name through the” 
tibialis anticus muscle to the knee-joint. 

The musculo-cutaneous nerve is beneath the fascia in the Moses 
first part of its course, and is continued between the extensor neous 
longus digitorum and peronei muscles to the lower third of 
the leg, where it pierces the fascia, and is distributed to the 
dorsum of the foot and the toes (p. 680.). Before the nerve supplies 
becomes cutaneous, it furnishes branches to the peronei oe 
muscles. 

The anterior tibial nerve (interosseous) is directed in- Anterior 
wards beneath the extensor longus digitorum, and reaches mithog 
the artery of the same name about the middle of the leg. 
From this spot it takes the course of the vessel along the 
foot to the first interosseous space, in which it ends on the 
surface (see p. 680.). Its position is external to the dorsal 
artery of the foot, but in the leg it crosses the anterior 


tibial artery once or more. 


In the leg the nerve supplies the anterior tibial muscle and the Branch- 
extensor of the toes. On the dorsum of the foot it gives a large “ 
branch to the short’ extensor, which increases and gives offsets to 
the articulations of the foot. 

Muscles on the outer part of the leg. — Only two muscles External 
are found in this situation: they are named peronei from pepe 
their attachment to the fibula, and are distinguished by es 
terms expressive of their relative length (longus and brevis). 
Intermuscular processes of fascia, which are attached to the 
fibula, isolate these two muscles from others, viz. from the 
soleus and flexor pollicis behind, and from the extensor 
longus digitorum in front. 

The PERONEUS LONGUs is the more superficial of the two Pero- 
muscles, and arises from the head of the fibula, from the gus. di 
upper half of the outer surface of the shaft of this bone, and origin 


- * ° e __ from the 
from the fascia and intermuscular septa. Inferiorly it ends fvula; 
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in a tendon which is contained with that of the peroneus 
brevis in the groove at the back of the external malleolus, 
and in the sheath of the external annular ligament. After- 
wards the tendon is continued in a separate sheath, below 
that of the peroneus brevis, along the side of the os calcis to 
the groove in the outer border of the cuboid bone, by which 
insertion j¢ enters the sole of the foot. Its position in the foot, and 
great insertion into the metatarsal bone of the great toe, are de- 
scribed in page 678. In the leg the muscle is immediately 
beneath the fascia, and lies on the peroneus brevis. Be- 
pornos neath the annular ligament it is on the middle part of the 
leg. external lateral ligament of the ankle, with the next muscle, 
and surrounded by a single synovial membrane. The ex- 
tensor longus digitorum and soleus muscles are fixed to the 
fibula laterally with respect to it, one being on each side. 
aleve The PERONEUS BREVIS is smaller than the preceding muscle, 
is atthe inferior to it in position. It arises from the lower half 
fibula of the outer surface of the fibula, and from the intermuscular 
septa. With the tendon of the peroneus longus, it passes 
beneath the external annular ligament, and is placed next 
the fibula as it turns below that bone. Escaped from the 
ligament, its tendon enters a distinct fibrous sheath, which 
pad sone conducts it along the tarsus to its insertion into the base of 
ietle the metatarsal bone of the little toe. In the leg the muscle 
is beneath the peroneus longus. On the outer side of the 
et aay foot it is contained in a sheath above the tendon of the 
former muscle, and each sheath is lined by a prolongation 
from the synovial membrane behind the outer ankle. 


Section VII. 


LIGAMENTS OF THE KNEE, ANKLE, AND FOOT. 


Hxamine THE student may now examine the remaining articulations 
frst the of the limb, and may take first the knee-joint, unless this 
joint. has become somewhat dry, in which case the ankle-joint and 

the ligaments of the foot may be dissected whilst the other 


is being. moistened. 
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Dissection —In the dissection of the ligaments of the articulations, Dissec- 
it is necessary to detach the muscles and tendons from the particular [on to 
joint, and to remove the cellular or fibrous structure that may ob- 
scure or conceal the ligamentous bands. In the knee-joint a kind of a cap- 

. ° sule 
capsule is to be defined around the articular surfaces of the bones ; and the 
and there are four other ligaments, anterior and posterior, internal iene ey 
and external, which will be found as thickened bands at theip ™ts- 
respective parts of the articulation. Some tendons, namely, those 
of the biceps, popliteus, adductor magnus, and semimembranosus, 
are to be followed to their insertion, so that a part of each suffi- 
cient for the purpose should be left. 


The ARTICULATION OF THE KNEE.— The knee is the Bones in 
largest hinge joint in the body, and is formed by the conti- jane 
guous ends of the tibia and femur with the patella. The 
articular surfaces of the bones are covered with cartilage, 
and lubricated by synovial membrane, and are maintained 
in apposition by the following ligaments : — 

A kind of capsule surrounds the ends of the bones, and Capsule 


L . 7 only an 
fills the intervals between the stronger special ligaments. impats 


In front it receives accessory fibres from the vasti and cru- vering. 
reus, and fram the biceps and sartorius; and, behind, from 

the tendon of the semimembranosus. It is connected, as will 

be afterwards seen, with the interarticular cartilages, and 

the tendon of the popliteus muscle perforates it. 

The external lateral ligament is round and cord-like ; it External 
is attached to the outer condyle of the femur below the ten- Bie, 
don of the gastrocnemius, and descends vertically between is small. 
two pieces of the tendon of the biceps to the outer part of 
the head of the fibula. A second fasciculus, short external 
lateral ligament is sometimes found behind the other. Be- 
neath the ligament are the tendon of the popliteus and the 
upper external articular vessels and nerve. 

The tendon of the biceps is inserted into the u pper part of ge 
the head of the fibula by two processes, and from one of hictpe 
these there is a prolongation to the head of the tibia. The 
external lateral ligament passes between the pieces into which 
the tendon splits. 

The tendon of the popliteus may be followed to the femur Ba 
by dividing the external lateral and capsular ligaments. It popliteus 

both 
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scattach- arises from the fore part of the depression on the outer sur- 
dt + aie 
edto face of the external condyle of the femur, and in its course 


condyle, + the outside of the joint crosses the external semilunar 
cartilage and the upper tibio-peroneal articulation. When 
the joint is bent, the tendon lies in the hollow on the condyle. 

Aadue. The tendon of the adductor magnus is inserted into a 

tor mag “+ubercle on the inner surface of the internal condyle above 

the the attachments of the gastrocnemius, and internal lateral 
ligament. 


Internal The internal lateral ligament is scarcely distinguishable 
atera 


liga from the capsule at its attachment to the condyle of the 
attach- femur, but it becomes thicker inferiorly, and is fixed to the 
ments; , 1° ° 
inner border and surface of the tibia as low as the popliteus 
muscle. The tendons of the sartorius, gracilis, and semiten- 
dinosus muscles lie over the ligament; and the tendon of the 
is joined semimembranosus, and the lower internal articular vessels are 


mem beneath it: to the posterior edge some fibres of the tendon 

sus. of the semimembranosus are added. 

inners The tendon of the semimembranosus muscle is to be fol- 

tion oni. lowed beneath the internal lateral ligament. It is inserted 

eno. beneath the ligament into the inner side of the tibia, and 

sus- sends some fibres to that band; it gives also one membranous 
prolongation to join the fascia covering the popliteus muscle, 
and another to the posterior ligament of the knee-joint. 

Poste- The posterior ligament (ligament of Winslow) is formed 

rior {2 in great part of the fibres from the tendon of the semimem- 
branosus, which are directed across the joint to the outer 

Two sets condyle, but a deeper set of fibres is continuous with the 
general capsule. Numerous apertures exist in it for the 
passage of vessels and nerves to the interior of the articu- 


lation. 


Anterior The anterior ligament (ligamentum patella) or the tendon 
ie’, or of insertion of the extensor muscles of the leg, is about three 

inches long, and is narrower in the middle than at the ends. 
tendon Superiorly, it is attached to the lower part of the patella and 
exten. the depression on the inner surface; and, inferiorly, it is 
srs snserted into the tuberosity of the tibia. ‘The expansion of 

the vasti covers it, and a bursa intervenes between it and 


the tibia (see p. 622.). 
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Dissection. —To see the reflections of the synovial membrane Open the 
raise the knee on blocks, and open the joint by an incision on each prety 
side from the front to the back. When the anterior part of the 
capsule with the patella is thrown down, a fold (mucous ligament) 
is seen extending from the end of the femur to below the patella. 

On each side of the patella is a similar fold (alar ligament), con- 
taining some fat. The limb is afterwards to be taken from this and dis- 
position, and part of the posterior ligament is to be removed, to S47 liga. 
expose the crucial ligaments at the back of the joint ; but the met. 
limb is to be replaced before these structures are learnt. 


The synovial membrane lines the interior of the capsule, synovial 
and is continued uninterruptedly over the articular ends of @°@ 
the femur and tibia. It is likewise reflected over the strong 
crucial ligaments at the back of the joint. On the front of 
the femur the sac of the membrane extends two inches above extends 
the articular surface. Besides covering the head of the tibia, Heuer 
it invests both surfaces of two interarticular cartilages, and aint 
sends a pouch between the tendon of the popliteus and the 
external semilunar cartilage and the head of the tibia. In 
the centre of the joint is a fold (mucous ligament) which ;, 


contains a small vessel and some cellular tissue, and extends oes 


from the interval between the condyles to the fat below the Peni 


patella. On each side of the patella is another fold (alar ee Be 
ligament), occasioned also by the fat at this spot, which is ™°** 
continuous with the former below the patella. 

Dissection.— With the limb still in the same position, detach Dissect 
the patella and its ligament, and clear away the fat that is behind lunar 
it; but in doing this be careful of a small transverse band that ae 
connects anteriorly the interarticular cartilages. Take away the 
remains of the capsule and the synovial membrane from both the 
crucial ligaments and the interarticular cartilages. 

Ligaments within the capsule. The remaining ligamentous other ii- 
structures, although within the capsule, are external to the Sithin 

° : ° the cap- 
sac of the synovial membrane which is reflected over them : sule. 
they consist of the crucial ligaments in the middle line; of 
two flat plates of cartilage, the interarticular or semilunar, 
on the head of the tibia; and of the transverse ligament be- 
tween the fore part of the last. 

The crucial ligaments are two strong fibrous processes, Two 

yavie 
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poe which intervene between the ends of the tibia and femur, and 

lige ,. chiefly maintain these bones in contact. ‘They cross one 
another somewhat like the legs of the letter X, from which 
circumstance they have received their name. One is an- 
terior to the other in position. 

Anterior @ The anterior ligament is oblique in direction, and 

Hide} smaller than the posterior. Inferiorly it is attached to a 

tachi depression in front of the spine of the tibia ; and superiorly 

ments; ++ i. inserted into the inner surface of the outer condyle of 
the femur (its back part), and slightly into the interval be- 
tween the condyles. 

paenot b. The posterior ligament is almost vertical between the 

cal.” bones at the back of the joint. By the lower end it is fixed 
to the depression behind the spine of the tibia, and by the 
upper it is inserted into the fore part of the hollow between 
the condyles of the femur, and into the contiguous surface of 
the inner condyle. 

Their The use of these ligaments in the movements of the joint, 


‘iiting after the other ligaments are taken away, may now be 


the studied. When the joint is much flexed, the anterior liga- 


ments ment is made tense, and the displacement of the femur from 
joint, the tibia is prevented by it; but if the joint is forcibly ex- 
tended, the posterior ligament is put on the stretch. Rotation 
and inwards of the tibia is limited by the anterior ligament, but 
the bones rotation outwards may be performed to such an extent as to 
incon allow the hinder part of that bone to be turned forwards. 
If the anterior ligament is divided, motion in either direction 
is equally free, and the femur can be readily displaced from 
the articular surface of the tibia. 
Semi- The interarticular or semilunar cartilages are two fibro- 
lunar cartilaginous plates which partly cover the articular surface 
lages are 4f the tibia. They are thickest at the outer margin, where 
they are united by fibres to the capsule; and are hollowed on 
the upper surface, so as to assist in giving depth to the fossz 
for the reception of the condyles of the femur. The synovial 
membrane covers both surfaces. 
Internal ~~ a. The internal cartilage is semicircular in form, and is a 
circular. segment of a larger circle than the external. In front it is 


attached by a pointed part to a tubercle anterior to the inner 
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articular surface of the tibia; and at the back, where it is 
much wider, it is fixed behind the spine of the tibia, between 
this process and the posterior crucial ligament. 

6. ‘The external cartilage is nearly circular in form, and is Exter- 
connected to the bone within the points of attachment of its Bae 
fellow. Its anterior part is fixed to the depression in front iranian 
of the spine of the tibia, where it is united with the anterior 
crucial ligament, and its posterior extremity is inserted into 
the middle of the spine of that bone. From the posterior bas a 
part of this cartilage a ligamentous fasciculus ascends to the liga. 
inner condyle of the femur, to be inserted before or behind 
the posterior crucial ligament. 

The ¢ransverse ligament is a narrow band of fibres be- tn 
tween the semilunar cartilages at the front of the joint. gament. 
Sometimes it is scarcely perceptible. 

Articular surface of the bones. The lower end of the Artiou- 
femur presents on each side a large convex condyle, and of tie 
between them a slightly hollowed part; of these two, the ; 
articular surface on the external condyle is the largest and 
extends highest. On the head of the tibia are two articular tipia, 
surfaces, but the inner one has the greatest extent. The 
surface of the patella is divided into two parts, but unequally, and pa- 
by a vertical ridge, so that the outer, which corresponds to ph 
the wider face on the external condyle of the femur, is the 
largest in size. 

PERONEO-TIBIAL ARTICULATIONS. — The tibia and fibula Articu- 


lation 


are united by ligamentous bands at the ends where they of tibia 
touch, and by an interosseous ligament between the shafts of la. 

the bones. ‘The surfaces in contact are tipped with cartilage 

and covered by a synovial membrane. 

Dissection.—'The muscles are to be removed from the front Dissec- 
and back of the interosseous ligament, and the cellular mem- pate 
brane is to be taken from a small band in front of, and behind ™*: 
both the upper and lower articulations between the tibia and 
fibula. A strong interosseous ligament at the lower part of the 
bones can be seen only by tearing the bones away from one 
another after the examination of the ankle-joint. 


a. The upper articulation, like the lower, is immoveable, Upper 
Sora 
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articula. and therefore the structures between the ends of the bones 
tion a 
’ are simple. Only two small bands, anterior and posterior, 

are present here. | 

by an- The anterior ligament extends before ils joint from the 
outer tuberosity of the tibia, to the head of the fibula. The 

and pos- posterior ligament, thinner than the anterior, is attached to 

terior 

band. corresponding parts of the bones behind the joint, and is 
covered by the tendon of the popliteus muscle. <A synovial: 
membrane lines the articular surfaces of the bones, and pro- 
jects upwards so as to touch that of the knee-joint. 

Lower b. The lower articulation is continuous with the ankle- 

articw’®- joint, for the same synovial membrane serves the two. Be- 
sides an anterior and a posterior band, there is an inferior 
ligament between the lower ends of the bones. 

anterior The anterior ligament reaches obliquely from the lower 

posteri- end of the tibia to the fibula, and the posterior has attach- 

S ments behind the joint, similar to those of the band in front. 

set The inferior ligament is continuous with the fibres of the 

ment. posterior, but is stronger than it. It is fixed on the one side 
to the end of the fibula, and on the other along the posterior 
edge of the articular surface of the tibia, so as to assist in 
deepening this hollow. 

Inter- The interosseous ligament is an aponeurotic partition be- 


fz. tween the muscles on the front and back of the leg. Its 


between fibres are for the most part directed downwards from the 
hones, outer border of the tibia to the ridge on the inner surface of 
the fibula; but some few cross in the opposite direction. 
Both superiorly and inferiorly is an aperture which transmits 
vessels, viz. the anterior tibial at the one spot, and the an- 
terior peroneal at the other. Some strong irregular bundles 
Lilerior of fibres, which constitute the inferior interosseous ligament, 
nent. extend between the bones below the aperture for the anterior 
peroneal artery ; these take different directions like the fibres 


of the rest of the interosseous membrane. 


Bones ARTICULATION OF THE ANKLE.— Like the knee, the ankle 
oO v e e e . ° ee ° ° 
mkle- ig a ginglymoid or hinge joint. In this instance the upper 
joint. 3 : 

surface of the astragalus is received into an arch formed by 


the lower ends of the tibia and fibula, and the four ligaments 
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belonging to this kind of articulation connect together the 
bones. 


Dissection. —'To make the dissection required for the ligaments Dissec- 
of the ankle-joint, remove the cellular membrane and vessels from thewae 
the front and back of that articulation. For the purpose of de- “'®!"* 
fining the lateral ligaments, the limb must be placed first on one 
side and then on the other: the internal ligament is wide and 
_ strong, and is beneath the tendon of the tibialis posticus; the 
external is divided into three separate pieces, and to find these the 
peronei muscles and the remains of the annular ligament below 
the outer malleolus should be taken away. 


The anterior or tibio-tarsal ligament is a thin fibrous pee. 
membrane, which is attached to the tibia near the articular ment is, 
surface, and to the upper part of the astragalus near the arti- iinper- 
culation with the scaphoid bone. The ligament is not usually 
a continuous membrane, for in it are some cellular intervals 
and apertures for vessels. On the sides it joins the lateral 
ligaments. 

The posterior ligament is formed chiefly of transverse Bostes 
fibres, which seem to be continuous with the posterior piece ment. 
of the external lateral ligament. It is inserted into the tibia 
‘and astragalus, close to the articular surfaces. 

The internal lateral or deltoid ligament is attached by its Internal 
upper or pointed part to the inner malleolus, and by its base tole.) 
to the astragalus, the os calcis, and the scaphoid bone. From 
its upper attachment the fibres radiate to their insertion be- attach- 
low in this manner ; the posterior are directed to the back ae 
part of the inner surface of the astragalus; the middle pass 
vertically to the side of the sustentaculum tali of the os calcis ; 
and the anterior, which are thin and oblique, join the inferior 
calcaneo-scaphoid ligament, and the inner part of the scaphoid 
bone. ‘The tendons of the tibialis posticus and flexor longus 
digitorum are in contact with this ligament. 

The external lateral ligament consists of three separate rsternal 
pieces, anterior, middle, and posterior: two of these (anterior pi 
and posterior) are attached to the astragalus, and the other 
to the os calcis. The anterior piece is a short flat band, anterior, 
which is directed from the fore part of the malleolus to the 
astragalus, in front of the lateral articular surface. The 

yy 4 
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middle, mtddle portion is round and cord-like, and descends from the 
tip of the malleolus to the os calcis at the middle of the outer 

podlipen surface. The posterior part is the strongest, and is almost 
horizontal in direction ; it is connected externally to the pit on 
the under surface of the malleolus, and is inserted into the 
posterior surface of the astragalus, extending:to the groove 
for the flexor proprius pollicis tendon. The posterior and 

Connec- middle fasciculi are in contact with the peronei muscles; but 

tious. . f 
the middle part is altogether removed from the synovial 
membrane of the ankle-joint, and both it and the under sur- 
face of the posterior piece are in contact with the synovial 
membrane between the astragalus and os calcis. 


Openthe Dissection.— Divide the ligaments of the ankle-joint, and sepa- 
wat, rate the astragalus from the bones of the leg, to see the surfaces 
of the bones forming the joint. 
Surfaces Articular surfaces.—On the tibia there are two articular 
bones in faces, one of which corresponds to the end of its shaft, and 
he Joint the other to the malleolus; but on the fibula only the surface 
of the malleolus that is turned to the astragalus is tipped 
with cartilage. The astragalus has a central articular sur- 
face that touches the end of the tibia, and on the ‘sides are 
similar articular parts in contact with the malleoli, but the 
outer one is the largest. 
Synovial "The synovial membrane of the joint lines the capsule, and 
_is continued over the articular faces of the bones ; a process 
of it is sent upwards to the lower peroneo-tibial articulation. 


Articula- ARTICULATIONS OF THE ASTRAGALUS AND OS CALCIS.— 
tions : . 
ofthe These two chief bones of the tarsus are united to one another, 


lus and as well as to the bones in front of them, by means of the 
os calcis. . : ° 
undermentioned articulations. 
Dissec-  Dissection.— The articulations of the foot will be demonstrated 
tnautate by removing from both the dorsum and sole of the foot all the 
see parts that have been already examined. Between the different 
tarsal bones bands of ligament extend, which will be defined by 


removing the cellular membrane from intervals between them. 


Astragae — q, Articulation of the astragalus with the scaphoid bone. 


scaphoid __The large head of the astragalus is received into the hol- 
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low of the scaphoid bone, and is united to it only by a dorsal 
ligament, for the place of a plantar ligament is supplied by a 
strong band between the os calcis and the scaphoid bone, 
which will be afterwards seen. 

The dorsal or astragalo-scaphoid ligament is attached to Dorsal 
the astragalus close to the articular surface, and to the dorsal er 
part of the scaphoid bone: its attachments will be better 
seen when it is cut through. The synovial membrane of the Syno- 
joint is the same as that between the astragalus and the he ott 
anterior part of the os calcis. ee 

b. Articulation of the astragalus and os calcis.— These Astra- 


alus 
bones are kept together by a strong interosseous ligament, and os 


and there is also a thin band both on the outer side and by 
behind. 

The posterior ligament consists of a few fibres between posteri- 
the bones, where they are grooved by the tendon of the ternal, 
flexor pollicis ; and the external ligament is connected to the ~ 
sides of the astragalus and os calcis, near the middle piece of 
the external lateral ligament of the ankle-joint. The inter- interes, 
osseous ligament, which will be brought into view by sawing gament. 
off the part of the astragalus in front of it, and removing 
some fat, consists of strong vertical and oblique fibres, that 
are attached above and below to the depression on the con- 
tiguous surfaces of the two bones. This band extends across 
the bones, and its depth is greatest at the outer side. After 
the ligament is divided, and the astragalus removed, the 
bones will be séen to have articular surfaces where they articu- 


touch, viz. behind the ligament, and in front of it. Two hea” 


synovial membranes exist between the bones, one for each al 
articular surface, and the one in front of the interosseous branes. 
ligament is continued between the head of the astragalus and 

the scaphoid bone. 

c. Articulation of the os calcis and scaphoid bone.~— These 0s catcis 
bones are not in contact, but ligamentous bands extend be- pho, 
tween them both below, and on the outer side of the head of a 
the astragalus, and thus make more perfect the socket for the 
reception of the fore part of this bone. 

The inferior ligament (calcaneo-scaphoid) will be better ines 


defined by removing some cartilaginous substance from it in 
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the sole of the foot ; it is attached by one extremity to the 
anterior part of the os calcis, and by the other to a groove 
on the under surface of the scaphoid bone. The tendon of 
the tibialis posticus is beneath the ligament in the sole of the 
exter! foot, and on it the head of the astragalus rests. The external 
ments caleaneo-scaphoid or interosseous ligament is outside the head 
that : ° eye 
of the astragalus, and is about half an inch deep; it is fixed 
to the os calcis, between the articular surfaces for the cuboid 
bone and the astragalus, and is attached in front to the outer 
enter side of the os scaphoides. These ligaments enter into the 
tragalo. articulation of the astragalus with the scaphoid bone, and are 


scapho 


articula- lined by the same synovial membrane. 
10n. 


Os cal: d. Articulation of the os calcis with the cuboid bone. — 
cuboid The ligaments in this articulation are plantar and_ dorsal, 
by and the former are much the strongest. 

dorsal The dorsal ligament (superior calcaneo-cuboid) is a thin 


fasciculus of fibres, which is attached to the upper surface of 
the contiguous ends of the os calcis and cuboid bone, and is 
divided into one or two parts. At the inner side of the os 
cuboides is another rather strong interosseous band from the 
andinfe- 0S calcis. The inferior calcaneo-cuboid ligament in the sole 
tament. of the foot is the strongest, and is divided into a superficial 
and a deep part:— The superficial portion (ligamentum 
hie last longum plante) is attached to the under surface of the os 
strong- calcis, and its fibres pass forwards to be connected to the 


est, an 
divided ridge on the under part of the cuboid bone, while some are 


parts. prolonged over the tendon of the peroneus longus muscle to 
the tarsal ends of the third and fourth metatarsal bones. 
The deep piece of the ligament will be seen, after the 
superficial is divided, to extend from the eminence on the 
fore part of the under surface of the os calcis, to the portion 
syno. of the cuboid bone behind the ridge on it. A single sy- 


vial sac. : 
novial membrane is found between the bones. 


rv ARTICULATIONS OF THE ScaPHOID Bone. — The scaphoid 
€ 


scaphoid hone articulates in front with the three cuneiform bones, and 
laterally with the os cuboides, by dorsal and plantar bands. 
to the a. In the articulation with the cuneiform bones there are 


form three small dorsal ligaments, one to each bone, but the in- 
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nermost is the strongest. The place of plantar bands is 
supplied by processes of the tendon of the tibialis posticus. 
A synovial membrane lines the articulation, and sends for- 
wards a prolongation between the cuneiform bones. 

b. In the articulation with the os cuboides there is a dorsal ana the 
band of fibres; a plantar band, which is concealed by the ee 
tendon of the tibialis posticus ; and a strong inéerosseous liga- 
ment between the contiguous surfaces of the two. At the 
points of contact of the scaphoid and cuboid bones the surfaces 
are tipped with cartilage, and covered by a separate synovial 


membrane. 


ARTICULATIONS OF THE CUNEIFORM Bones.—These bones Union 
are united to one another by cross bands, and the external outer: 
one also articulates with the os cuboides after a similar bones 
manner. 

a. The three cuneiform bones are connected together by onan 
short transverse dorsal bands between the upper surfaces. 
Similar plantar ligaments are wanting, except between the 
two innermost. There are also znterosseous ligaments be- 
tween the contiguous surfaces of the bones. 

b. Where the external cuneiform touches the cuboid bone and with 
the surfaces are covered with cartilage, and furnished with eubotd 
a synovial membrane. A dorsal ligament passes transversely 
between the two, and a plantar ligament takes a similar 
direction. Between the bones there is also an interosseous 
ligament. 

The synovial membrane of the articulation of the cuneiform synovial 
bones is derived from that between the astragalus and the os = 


scaphoides. 


ARTICULATIONS OF THE TARSAL AND METATARSAL BONES. Articu-_ 
no 


— The last row of the tarsus articulates with the metatarsus the tar 
sus an 


in the following manner, namely, the three cuneiform with metatar- 
sus. 

the three inner metatarsal, and the cuboid with the two 

outer metatarsal bones; but their line of union across the 

foot is very irregular. The bones are tipped with cartilage 

where they are in contact, and have, moreover, dorsal, plantar, 


and interosseous ligaments. 
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a. The dorsal ligaments are thin bands of fibres, that are 
either longitudinal or oblique, as they extend from the tarsal 
to the metatarsal bones. Each metatarsal bone has the fol- 
lowing number: — the first has one band from the inner 
cuneiform bone; the second has three bands, one from each 
cuneiform ; the third has a ligament;from the external cunei- 
form ; and the thied=aHd foustl’ Fave a fasciculus to each 
from the os cuboides. ty 

b. The plantar ligaments are mostly longitudinal ; there 
is one from each of the cuneiform to tbe corresponding me- 
tatarsal bone, but between the cuboid and the remaining 
metatarsal bones there are only some scattered fibres. Oblique 
ligaments are also present in the sole of the foot: thus a 
superficial fasciculus of fibres extends from the front of the 
internal cuneiform to the second and third metatarsal bones, 
but a deeper and stronger ligament reaches from the same 
part to the inner side of the base of the second metatarsal ; 
whilst from the external cuneiform there is a superficial band 
to the metatarsal bone of the little toe. 

c. The interosseous ligaments are longitudinal, and limit 
the extent of the different synovial membranes. ‘There is 
one on the outer side of the articulation between the third 
metatarsal and the external cuneiform bone, to both of which 
it is attached; and a second on the inner side of the articu- 
lation of the fourth metatarsal with the os cuboides. 

The synovial membranes in the articulation are three in 
number, and will be seen by dividing the dorsal ligaments. 
There is one between the internal cuneiform and its meta- 
tarsal bone; a second for the cuboid and the two outer bones 
of the metatarsus ; but the third, between the middle and 
external cuneiform and the corresponding (second and third) 
metatarsal bones, is an offset of the synovial membrane that 
belongs to the articulation of the astragalus and os scaphoides, 
which is prolonged between the two inner cuneiform bones. 

Line of the articulation. — In consequence of the unequal 
lengths of the cuneiform bones, the line of the articulation 
between the tarsus and metatarsus is zig-zag opposite them. 
To open the articulations the knife should be carried obliquely 
forwards from the tuberosity of the fifth to the base of the 
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second metatarsal bone, then about two lines further back for 
the union of the second metatarsal with the middle cuneiform, 
and, finally, half an inch in front of this for the joint of the 
internal cuneiform and the first metatarsal bone. 

Dissection.— Let the cuneiform bones be forcibly separated Separate 
from one another and from the cuboid, also the latter from the Ce 
os scaphoides, to see the interosseous ligaments between them. fuo@ 
The dissector will find the bones sometimes tear sooner than the 
ligaments give way. Afterwards the different structures are 
to be removed from the ligaments uniting together the metatarsal 
bones. 


ARTICULATION OF THE METATARSAL BONES. — The tarsal Paine 
ends of these bones are connected together by dorsal, plantar, ee 
and interosseous ligaments, and where the contiguous parts by ” 
touch they are covered with cartilage. 

The dorsal ligaments are small transverse bands that pass dorsal, 
from the base of one metatarsal bone to the next on the upper 
surface, except between the first two. The plantar liga- plantar, 
ments are similar to the dorsal, but there is not any between 
the two inner bones. The interosseous ligaments are short, ana in- 
transverse fibres between the rough lateral surfaces of the sous 
four outer bones, and will be seen by tearing these asunder. ened 
The synovial membrane that covers the small lateral articular Synovial 
surfaces is derived in each instance from that which serves 
for the articulation of the metatarsus with the tarsus. 

The digital ends of the metatarsus are further united by ee 
the transverse metatarsal ligament, which has been described ment. 
in page 677. 


ARTICULATION OF THE METATARSUS WITH THE PHA- beg 
of meta- 


LANGES. — These are ball and socket joints, in which the fhe 
p - 


head of the metatarsal bone is received into the cup-shaped lange 
cavity of the phalanx. 


Fach articulation has two lateral and an inferior ligament, two 
atera 


as in the hand, and the joint is further strengthened by an and tis 


expansion derived from the tendon of the short extensor of Nene 
the toes. <A distinct synovial membrane exists in each. In 
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synovial the articulation of the great toe there are two sesamoid bones 

“which are connected with the inferior and lateral ligaments. 

See the All these structures are better seen in the hand, where 
they are more distinct, and their anatomy may be learnt in 
the dissection of that part. See page 297. 


Unionof ARTICULATIONS OF THE PHALANGES. — There are two 


eed phalangeal joints to each toe, except in the first. The same 


same as ° ° ° 
before ligaments are found in these as in the metatarso-phalangeal 


ae joints, viz., two lateral and an inferior. The joint between 
hand. the two last phalanges is least distinct, and oftentimes the 
small bones are connected together by osseous material. 
These ligaments are noticed more fully in the dissection of 


the hand (p. 297.). 


—  _ 
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terminal branch. 
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at are dissected in the limb, will be found in the table 
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plantar arch - 
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oi 
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To integu- 
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Inferior gluteal 
inferior pudendal | 
cutaneous to gluteal region, thigh, and leg. 


Articular to hip 
to hamstrings. 
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CHAPTER X. 


DISSECTION OF THE EYE. 


situa. THE eyeball is the organ of vision, and is lodged in the orbit; 
THOM UIE ls tm 
theeye: it is so placed that the axes of the two eyes are parallel 
ball. ; 
in a state of rest, but not those of the eyeball and the con- 
taining cavity. In this hollow it is supported on a mass of 
fat, and is surrounded by muscles which impart to it its se- 
parts veral movements. Two lids or shields protect the eyeball 
around from external injury, and moderate the quantity of light ad- 
in front ynitted into the interior; and the anterior or exposed surface 


is covered by a mucous membrane (conjunctiva). 


The dis- Dissection. — In the absence of specimens of the human eye, the 

coe? structure must be learnt on that of some large animal, as the ox 

Piece for example. Let the student, therefore, procure half a dozen or 

ofthe more eyes of the ox for the purpose of dissection. One or two 
small basins will be needed, and in the bottom of one of them, or 
of a deep plate, some melted wax or tallow should be run. 

Detach To see the general form of the ball of the eye, and the outer 

the mus-' surface of the external coat, the attachment of the different muscles 
should be taken away, and the loose mucous membrane removed 


from around the anterior part. 
Form of The ball of the eye is roundish in form, and presents on 
‘the exterior two parts which differ greatly in appearance, 
viz. an opaque posterior one, forming four-fifths of the whole, 
and a smaller transparent portion (cornea) in front; these 
two parts are segments of different-sized spheres, of which 
rae the anterior is the smaller. To the back of the globe the 
nerve. optic nerve is attached, rather to the inner side of the axis of 
the ball, and around it the nutritive vessels and the nerves 
Diame- are disposed. On a vertical section the antero-posterior 
‘diameter of the ball will be found to exceed the transverse 


by about a line. 


« 
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The organ of vision is composed of certain parts essential Outline 
to the function, and of others requisite for protection and olemanid 
support. Its sentient constituent is a fine expansion of the ore of 
optic nerve (retina). To defend so delicate a stratum, certain “"°™ 
denser structures or coats are arranged around it; and to 
absorb the superabundant rays of light entering the eyeball, 
one of them is covered by a layer of pigment cells. Within 
the nervous expansion are central transparent parts to bring 
the rays of light to a focus thereon, and in front of these is a 
moveable curtain (iris) to regulate the quantity of light ad- 
mitted into the interior. 

The coats of the eyeball form three strata, which are ar- Number 

“11° ‘ - 4 Of coats 
ranged one within another, and are named sclerotic, choroid, 
and retina. The transparent media in the interior are like- andcen- 
wise three, viz. the lens, the aqueous humor, and the vitreous rare 
body. 

The scLERoTic coat (cornea opaca) is the most external pte: 
stratum of the eye-ball, and forms a firm, whitish, and opaque fibrous. 


covering, which supports the more delicate structures within. 


Dissection. — To examine the inner and outer surfaces of this Dissec- 
coat as well as the cornea, it will be necessary to cut circularly siate 
through the sclerotic with a blunt pointed scissors, close to the et" 
cornea ; then to separate the cornea from the front of the eye-ball, 
by detaching a structure (ciliary muscle) that fixes it slightly ; and 
lastly to remove the other structures from the interior of the 
sclerotic covering. In raising the cornea, the student may observe 
the aqueous fluid escape from its chamber. The central parts of 


the ball are to be set aside for subsequent use. 


This tunic of the eye is bell-shaped, and extends from the Form 
entrance of the optic nerve to the margin of the cornea, teat’™ 
forming about three fourths of the ball. At its posterior Aper- 
part and a little to the inner side of the centre (one eighth pening 
of an inch), the optic nerve is transmitted through an aper- 
ture in it: this opening decreases in size from without in- 
wards, and is rendered cribriform by the union with its 
margin of the bundles of fibrous tissue between the funiculi 
of the nerve. Other smaller apertures for the passage of the 
nutritive vessels and nerves are situate around that for the 
optic nerve. In front is the large rounded hole into which rie 
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DISSECTION OF THE EYE. 


the cornea is received: it measures about half an inch trans- 
versely, and rather less from above down. On the outer sur- 
face this coat is smooth, except where the muscles are 
attached; but on the inner aspect it is covered with a floc- 
culent cellular layer, and with the ends of ruptured vessels 
and nerves, and is of a dark colour. The sclerotic covering 
is thickest at the back of the eyeball, but it becomes thinner 
and whiter towards the cornea, where it is visible as the 
“ white of the eye.” 

Structure. —'The sclerotic coat is formed of layers of 
white fibrous tissue mixed with yellow or elastic fibres, which 
cross mostly at right angles, and construct this dense mem- 
brane for the maintenance of the globular form of the eye-. 
pall. A few irregularly shaped pigment cells are scattered 
amongst the fibres towards the cornea. 


Cornea. — This thin transparent membrane (cornea pel- 
lucida) fits into the front of the eyeball, of which it forms 
about one fifth. Its shape is circular, though, when viewed 
in front, it appears largest in the transverse direction in 
consequence of the sclerotic structure reaching further on it 
above and below than on the sides. Itis smooth and soft to 
the touch, is convex anteriorly but concave posteriorly, and 
is of equal thickness throughout. At the circumference it 


is blended with the sclerotic coat by continuity of tissue. 


This clear and diaphanous structure, resembling in appear- 
ance the glass of a watch, bounds the anterior chamber of 
the eyeball, and gives passage to the rays of light entering 
the organ. In the healthy condition blood-vessels do not 
permeate its structure, but cease in loops at its circum- 
ference. When the cornea is supported by the aqueous 
humour, it deflects the rays of light transmitted to the eye, 
and thus influences by its greater or smaller convexity the 
different degrees of sight at a distance. After death it 
becomes flaccid from the transudation of the aqueous humour; 
or if it is immersed in water it is rendered opaque by in- 
filtration of the tissue by that fluid. 

Structure. — The cornea is laminar in texture, and is con- 
structed of a special, thick basement part called cornea 
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proper. In front of this is a thin elastic layer with an 
epithelial stratum, and behind is another fine elastic mem- 
brane covered by an epithelium: the two structures in front 
of it constitute the conjunctiva. 

The cornea proper (Jamellated cornea) is made up of a Cornea 
series of layers, about sixty in number, which are united formed 
by intervening pieces of tissue, and cannot therefore be de- pare 
tached one from another.* This structure possesses great 
toughness ; and its transparency depends upon the parallel- 
ism of the different strata, and their distance from one ano- 
ther being maintained, for, if they are disarranged by 
compression or other means, the translucency is destroyed. 
Between the layers there are elongated tubular spaces, which with in- 
are mostly parallel on the same level, but cross obliquely pe. "" 
those on a plane beneath, from which they are usually dis- ““°™ 
tinct ; these intervals do not contain fluid, but are moistened 
by a vapour. The lamin of the cornea are formed of white },, 
fibrous tissue, continuous with that of the sclerotic coat, but Usst? 
here flattened into membranous layers which are arranged saat 
one over another. seiehe 

The posterior elastic layer may be peeled off after a cut aan 


has been made across the cornea. It is a thin, but dense ude 


and hard membrane, that tears readily when an attempt is layer: 
made to detach it, and curls up when it is separated; it is 
always transparent, and remains so after boiling, after the charac. 
action of acids, and even after maceration. At the edge of “"* 


the cornea this lamina ceases in processes which turn back- attach- 
wards, and become blended with the ciliary ligament, and pinned 


with the outer margin of the iris. ‘Though very elastic, this 
membrane is apparently without a definite structure. A 


laminar epithelium, like that on serous membranes, clothes has an 
° epithe- 
its free surface. ium. 


The anterior elastic layer is also a transparent structure, anterior 
. . © . . . . lasti 
similar in its properties to the posterior, which extends over jayer is 
art of 
the front of the cornea, and seems to be the basement mem- Ponjunc- 
tiva ; 


* The facts given here, and in many other places in the description, 
are obtained from the work of Dr. Todd and Mr. Bowman, “ Physiolo- 
gical Anatomy,” part the third, 1847. 
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brane of the conjunctiva. From its posterior surface fine 
processes are continued into the cornea proper; and on its 
sve anterior aspect is the conjunctival epithelium, which is formed 
lium. of three or four layers of scales, the deeper of these being 


columnar, but the superficial laminar in form. 


Choroia CHOROom Coat.— The next coat or covering of the ball of 


coat is the eye is within the sclerotic, and is formed chiefly of blood- 
lar. —_ vessels and pigment cells ; its strength is but slight, and its 
interior is lined by a pigmentary membrane. 
Dissec- Dissection. — Supposing the sclerotic coat of an eye cut through 
1) 


see the near the anterior part, as before directed (p. 707.), it will be 

choroid necessary to bring into view the choroid, to take away in water 
the rest of the sclerotic by means of an incision directed backwards 
on each side of the ball to the optic nerve. In removing the flaps 
of the outer coat, some cellular connections are to be broken 
through, but the slender vessels and nerves are to be preserved. 
The white ring around the eye in front is the ciliary ligament, 
which limits the extent forwards of the black choroid coat. 


i bee For the purpose of seeing the anterior termination of the choroid 
onl coat in the ciliary processes, take another eyeball on which the 
pro- sclerotic covering has been divided, and the cornea removed as 


cesses 
before ; after making two or three cuts in the sclerotic towards the 


optic nerve, pin out the resulting flaps to the wax in the plate, so 
as to support the eye in an upright position. Let another eye be 
byan prepared in the same manner. On the one ball, in which the an- 
anterior ‘terior view of the processes is to be obtained, proceed to remove 
with care the iris, tearing it away both from the white ring of the 
ciliary ligament, and from the ciliary processes beneath, so as to 
anda leave these undisturbed and displayed. On the other ball a 
ee oe posterior view of the processes is to be prepared : in this dissection 
the iris is to be left in its natural position, but the choroid coat is 
to be divided all round with a scissors, a little behind the ring of 
the ciliary ligament, and to be taken away with that ligament, the 
attached iris, and the ciliary processes behind — all in one piece, 
By gently washing the back of the iris the small processes will be 
Tosee made manifest. By means of the last dissection, the interior of 
the m- the choroid coat may be seen. The structure of the membrane 
and the “may be examined on a fragment obtained from the eye destroyed 
ture. in making the preparation of the sclerotic coat. 
To make If a vertical section is made of another eyeball, it will show the 


cal sec. Ciliary processes in their natural position, and will demonstrate the 
$7, 
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relative situation of all the parts. This section, which it is difficult 
to make, should be attempted in water with a sharp, large knife, 
and on a surface of wax or wood: after the eye has been divided, 
the halves should remain in water. 


The choroid coat is a thin membrane of a dark colour, and Form 
forms a segment of a sphere: like the sclerotic it extends tet. 
from the optic nerve to the fore part of the eyeball. When 
viewed on the eye in which the ciliary ligament is entire, it 
appears to end at the ligament; but it may be seen in the gytoior 
other dissections to be reflected inwards behind that ring and fermin- 
the iris, and to end in a series of pointed processes (ciliary) 
around an anterior opening for the admission of the rays of 
light. This covering is thicker and stronger behind than in 
front. Posteriorly it is pierced by a round aperture for the open. 
passage of the optic nerve, and anteriorly is the large open- "** 
‘ing within the ring of the ciliary processes. The outer sur- outer 
face is flocculent, and is covered by the remnants of a pig- fone? 
mentary areolar tissue (membrana fusca) between it and the 
sclerotic coat; on it may be seen small veins arranged 
in parallel arches as they open into the larger trunks, and 
lying on this surface are the ciliary vessels and nerves. The 
inner surface is smooth, and is lined by a thin pigmentary inner 
epithelial layer (membrana pigmenti), though in the eye of ae 
the ox it shines through that layer with a metallic lustre. 

The ccliary processes are the folds or plaits by which the Ciliary 
choroidal coat is terminated in front, and are arranged tesses. 
around the lens, like the many petals of a flower, form- Posi- 
ing a circle (corpus ciliare). These processes lie side by a 
side, and consist of larger and smaller folds; the former are Aha 
from sixty to seventy in number, whilst the latter do not smal, 
reach the free extremity of the other kind, and often blend 
with the larger ones. The large folds are thin and broad ana 
externally at the commencement, near the ciliary ligament, as 
but increase in thickness internally, and projecting inwards 
half the depth of the iris, end in free points around the lens. 

At the posterior aspect the ciliary processes are closely con-cyan> 

nected with the membrane of the vitreous humour, for they with 

fit into hollows between other folds on the front of that mem- around, 

brane. In front they are in contact with the back of the 
ZZA 
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iris, with the tissue of which they are continuous towards 
their outer part, but are unattached to that structure towards 
their inner part, and assist to bound, posteriorly the chamber 
of the aqueous humour. 

Parts Structure. — The choroid coat and the ciliary processes 


into its" are formed principally of blood-vessels, with dark pigment 
ture. cells, for there is only a small quantity of white fibrous tissue 
intermixed with the other structures. 
A plexus In the substance of this membrane the vessels may be seen 
vessels in an injected eye to form a net-work of capillaries, whose 
interstices are rather less towards the back than the front of 
ie the eyeball. On the outer surface the larger branches of 
Beebe both arteries and veins lie side by side, and the veins form 
nally, parallel curves (vasa vorticosa) as they end in four or five 
chief efferent trunks; but on the inner surface the capillary 
but very plexus has smaller meshes than elsewhere, and this part of 
ternally. the choroidal coat is sometimes described as a separate layer 
(tunica Ruyschiana). In the interspaces of the vessels to- 
wards the outer surface there are ramified irregular pigment 
Pig. cells, which contain a nucleus and molecular grains of dark 
ao in brown colouring matter; but towards the inner surface, 
ternally. Where the vessels form a very close plexus, the pigment cells 
are wanting. 
pee In the ciliary processes there is also a texture of ramified 
olay -blood-vessels, with intermixed pigment cells, as in the choroid 
cesses. Coat, but the cells are in greatest abundance on the under or 
posterior aspect. 
Ms as The pigmentary membrane (choroidal epithelium).— On 
layer the inner surface of the choroid coat is a pigmentary thin 
formed lining. This structure is easily detached, and may be seen 
that con- with the microscope to consist of a single stratum of five or 
pigment. six-sided nucleated cells with granular contents. Though 
the layer covers the interior of the choroid coat the quantity 
of contained pigment varies at different spots; for in the eye 
Ocea- of the ox the colouring matter is absent from the cells in the 
sionally ° 
pigment bottom of the eye, and allows some fibrous tissue of the 
choroid (tapetwm) to shine through it; and in the albino the 
pigment is altogether deficient in the cells, so that the vessels 


give a red appearance to the interior of the eye. This dark 
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layer absorbs the superabundant rays of light entering the 
eyeball. 


Citiary LicgAMENT AND Muscire.—In the eye from which Ciliary 
the sclerotic coat has been removed, the white band of the ment. 
ciliary ligament (annulus albidus) may be seen in its natural 
position in front of the part of the choroid coat that is re- 
flected inwards to form the ciliary processes. This circle is 
situate in the ball of the eye nearly opposite the junction of Situa- 
the cornea with the sclerotic tunic, and seems to serve the 
purpose of suspending the iris and uniting the other coats at 
the fore part of the eye. Externally it is closely connected connec. 
with the sclerotic; internally the iris is attached to it; and with 
behind it is a greyish stratum (ciliary muscle) on the surface cane 
of the choroid coat for about one eighth of an inch. It con- 
sists of fibrous tissue, and is pierced by both the ciliary 
vessels and nerves. 

The ciliary muscle consists of unstriped fibres, and forms a Ciliary 
greyish layer on the surface of the choroid coat, close to the 
ciliary ligament. It is connected externally with the sclerotic, Attach- 
and the fibres are directed backwards and inwards, some to Rag 
end on the choroid coat, and others to dip behind the ciliary 
ligament to blend with the ciliary processes. The nerves to 


the iris pierce its fibres. 


The ris is a vascular contractile structure, whose vessels tris is 
are continuous with those of the choroidal tissue. Its posi- tnamus- 
tion and connections may be observed in the different dissec- “""" 
tions that have been prepared. 

It is suspended vertically in the space between the cornea situa- 
and the lens, in front of the aperture in the anterior part» 
of the choroid coat, which it partly closes, and is pierced by 
an aperture for the transmission of the rays of light. It is form; 
circular in form, is variously coloured in different indivi- 
duals, and is immersed in the aqueous humour. 

By its circumference the iris is connected with the ciliary attach- 
ligament, and thus-with the sclerotic close to the cornea. a, 
The aperture in it is named the pupil of the eye; this 1s situa- 


tion and 
slightly internal to the centre, and is nearly circular in form, size of 
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but its size is constantly varying (from ;j; to 4 of an inch) 
by the contraction and relaxation of the Aare fibres, ac- 
cording to the degree of light acting on the optic nerve. 
The anterior surface is free in the aqueous humour, and is 
marked by lines converging towards the pupil; the posterior 
surface is blended at the circumference with the ciliary 
processes, but is free in the inner half, and is covered with a 
thick layer of pigment, to which the name uvea has been 
applied. 

Structure.— The iris is composed of some unstriped mus- 
cular fibres, of a plexus of blood-vessels, and of pigment cells 
between the vascular twigs. 

Muscular fibres. —On examining the iris with a lens after 
it has been washed, its fibres will be found interlacing and 
converging towards the pupil, where they are connected with 
amore or less perfect ring of fibres around that aperture. 
During dilatation of the pupil the radiating fibres are thrown 
into a wavy state, but during its contraction they are stretched. 
The involuntary movements of the iris regulate the quantity 
of light admitted into the eye. 

The pigment cells in the iris are irregular in shape, like 
those in the choroid coat, and are scattered in the same 
manger through the tissue. The colour of the anterior sur- 
face of this part appears to be dependant upon a difference in 


their number and arrangement. 


The arteries of the iris have a looped arrangement, some- 
thing like the muscular fibres. They are derived chiefly 
from the long and the anterior ciliary branches, and on ar- 
riving at the ciliary ligament form a circle around the margin 


and loop- of the iris; from this loop other anastomotic branches are 


ed 
poser 
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* directed towards the pupil, where they terminate in a second 
arterial circle. Some vessels enter the iris from the ciliary 
processes. 

Membrane of the pupil.—In the fetus before the eighth 
month, the aperture of the pupil is closed by a vascular 
transparent membrane, which is attached to the iris over the 
situation of the inner vascular circle, and divides the space 
in which the iris is suspended, into two ‘distinct chambers. 
Vessels shoot into it from the circle before referred to, and — 


ee ee 


= motes 
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communicate across the centre; but at about the eighth time of 
month the vessels become impervious, and at the time of feats 


birth only fragments of the membrane remain. re 


CirtARy VESSELS AND Nerves. — The arteries that supply Arteries 
he 
the choroid coat, the ciliary processes, and the iris, are named eyeball 


ciliary, and are offsets of the ophthalmic artery (p. 44.): they oh 
are classed into posterior and anterior, and two of the first 
set are named long ciliary, but they will not be seen without 

a special injection of the vessels of the eye. 


The posterior (short) ciliary branches pierce the sclerotic coat posterior 
around and close to the optic nerve, and run on the surface of the back ; 
choroid membrane till they enter its substance. ‘Two of this set 
(long ciliary) are directed forward to the ciliary ligament, one on two of 
each side of the eyeball, the outer one lying rather above, and the named 
inner one rather below the level of the axis, and form a circle 1 olitary 
around the iris, as before explained, before being distributed in the 
texture of that part. 

The anterior ciliary arteries are smaller than the posterior, and Anterior — 
arise at the front of the orbit, chiefly from muscular branches : they eae 
pierce the sclerotic coat about a line behind the cornea, and join "°™ 
the arterial circle of the long ciliary vessels before they end in the 
iris. In inflammation of the iris these vessels are enlarged, and form 
a ring around the cornea. 

The veins leaving the choroid coat are commonly four in number, Veins 
and the branches entering these trunks form arches (vasa vorticosa) ¥° hie 
on the surface: they perforate the sclerotic layer at separate points, Yo 


cosa, end 
midway between the cornea and the optic nerve, and end in the a the 
ophthalmic vein. mic. 
The ciliary nerves are derived from the lenticular ganglion,’ and Ciliary 
from the nasal nerve (p.43.). Entering the back of the eyeball" 
with the arteries, they are continued forwards with the vessels 
between the sclerotic and choroid coats as far as the annulus 
albidus: at this spot the nerves, pierce the fibres of the ciliary end in 
muscle and ligament, and end in branches to the iris; they are eo! 


said to supply Lbs ciliary muscle. — (Todd and Bowman.) muse 


Chamber of the aqueous humour.—'The space between the Space 
contains 


cornea in front and the lens behind, in which the iris is sus- aqueous 
pended, contains a clear fluid named the aqueous humour. 
In the fetus this interval is separated into two distinct parts 


by the iris and the pupillary membrane, but in the adult it is 


* 
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is partly unequally and only partly divided, for the two communicate 

ne two through the pupil. There are two chambers described in the 

iris. adult, whose boundaries may be seen in the eye in which a 
vertical section has been made. 

a lag The anterior part of the space, anterior chamber, is the 
larger of the two, and is limited in front by the cornea, but 
behind by the ciliary ligament and the iris. The posterior 

posteri- space or chamber is less than half the size of the anterior ; itis 
he bounded in front by the iris ; behind by the lens, covered 
towards the circumference by a piece of the membrane of the 
vitreous humour, and still further out by the ciliary pro- 
cesses, as these are inclined obliquely from the back of the 
iris to the lens. 

Aqueous The aqueous humour is quite transparent, and consists 
nearly of pure water. A small quantity of chloride of so- 
dium, with some extractive matter, is in solution init. It 
has been supposed that this fluid was secreted by a special 
membrane lining the cavity, but evidence of such a structure 
is wanting. 


Retina RetTINA.—This coat (tunica nervea) is formed by an ex- 
is formed 
by optic pansion of the optic nerve, and is the most delicate of all the 
“an structures in the eyeball. On it the rays of light are brought 
to a focus so as to produce an image of the object observed. 
Dissec- Dissection. — The retina can be satisfactorily examined only on 
tions to an eye that is used before forty-eight hours have expired after 
retina death. To bring it into view, take the eyeball on which the 
choroid coat was dissected, and tear away carefully that covering 
with two pair of forceps when it is immersed in water. If an 
entire eye is used for the purpose, pass a thread through the cornea, 
and fasten it to a pin fixed in wax; then remove in water the 
sclerotic and choroid coats, and the retina will be laid bare. The 
interior of the retina may be seen in the eye from which the cornea, 
iris, and corpus ciliare have been removed. 


Situation Lhe retina is the most internal of the three concentric 
bal, strata in the globe of the eye, and is situate between the 
choroid coat and the transparent mass (vitreous humour) that 
is lodged in the interior. It is moulded upon the vitreous 


form body that gives it support; and its form is that of a segment 
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of a sphere, like the other coats, but its aperture in front is 
rather large. Beginning behind in the optic nerve, this thin 

layer extends forwards nearly as far as the annulus albidus, and ex- 
or to the spot at which the choroid coat becomes folded re 
(outer margin of the corpus ciliare), where it ends in a wavy 
border, named ora serrata. 

This nervous expansion is of a greyish colour, and is semi- colour; 
transparent when fresh, so that an image can be seen at the 
bottom of the eye through it when the two external coats are 
removed ; but it soon loses this translucency, and is moreover transpa- 
rendered opaque by the action of water and other substances. and 
Its thickness is greater at the posterior than at the anterior ness. 
part of the eyeball. 

On the outer surface are some fine shreds, fragments of a Outer 
structure to be noticed presently (Jacob’s membrane), which hoes 
float in the fluid in which the preparation may be placed, ob 
and in a fresh eye dissected from behind a continuous layer 
of this membrane may be detached with care. On looking 
to the inner surface through the vitreous body, it will be frethe 
found covered with accidental folds, in consequence of the ab- surface: 
sence of due support, and at the spot where the optic nerve ex- 
pands (porus opticus) is the central artery of the retina. But porus 
in the interior of the human eye, in the axis of the ball, and 4 ms 
of an inch outside the entrance of the optic nerve, is a slight 
roundish eminence of the retina, of a yellow colour, and 
of an inch in diameter, which is named the yellow spot of 
Scemmerring (limbus luteus). In the centre of that spot is limbus 
placed a minute aperture, foramen centrale of Scemmerring, ern 
which is supposed to penetrate through the nervous layer cera 
of the retina, though not through the outer flocculent stratum 
or the membrane of Jacob. In the eye of a fetus of the ninth 
month, which had been hardened in chromic acid, Mr. Bow- 
man found the foramen to be but the narrow neck of a small 
“follicular pouch” of the retina, which projected towards 
the vitreous body.* 

Structure.—In the retina are two layers or strata of dif- Two 


* Vol. vi. p. 102. of the Dublin Quarterly Journal of Medical 
Science. 
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layers ferent materials, together with blood-vessels; the inner of 
retina. the two is formed by nervous substance, and the outer by 
Jacob’s membrane. 
pane of follies layer of nerve substance is made up of the same ele- 
sub- ments as the grey matter of the encephalon, viz. of a granular 
matrix containing different-sized nerve cells, with nerve 
fibres: these constituents have the following arrangement: — 
hastwo The nerve fibres having become solid in texture and grey in 
“2 colour from the absence of the white substance of Schwann, 
aninner radiate from the end of the optic nerve, and communicate 
ahywad together to construct a thin stratum at the inner aspect of 
apules> the nervous layer; this delicate lamina diminishes in strength 
as it is followed forwards, and it cannot be traced back- 
wards quite to the foramen of Semmerring, but its place over 
that spot is taken by a layer of nucleated cells (Todd and 
andan Bowman). Outside these nerve fibres is another stratum of 


outer of , 
granular the granular material, which contains large scattered nu- 


clear cleated vesicles towards its inner aspect, and a number of 
nucleus-like cells towards its outer surface: it begins around 

the entrance of the optic nerve, and becomes thinner, like 

the fibrous, as it extends forwards. 

Blood- In the nervous layer is a plexus of blood-vessels which is 
lnthis. derived from the central vessels of the retina in the optic 
mye nerve (p.44.). When the nerve becomes membraniform the 
_artery divides into four or five branches, that pierce the 
stratum of fibres, and end in a network in the granular 
matrix outside them, like the blood-vessels in the grey sub- 
stance of the encephalon, and without forming a separate 

layer (Todd and Bowman). The larger branches of the 
artery keep clear of the axis of the eyeball, and of the spot 

of Semmerring. In the fetus a branch of the artery is dis- 

tributed to the back of the lens. 

Outer The membrane of Jacob, which forms the outer layer 
formed of the retina, is found, under the microscope, to be composed 
pieaite 0k club-shaped bodies arranged vertically, so as to construct 
mem- * ° : * 
brane; a thin membranous covering. One end of these bodies is 
ture. pointed, and is turned to the nervous layer of the retina, 
whilst the opposite larger end is directed outwards to the 


pigmentary lining of the choroid coat. In water they are 
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soon detached from one another, and the larger ends, which 
seem to be produced by the bending of the stem, become 
partly uncurled and resemble a hook. 


Vitreous Bopy.— A transparent mass fills the greater Vitreous 
part of the space within the coats of the eyeball, which has °°” 

- been named vitreous body from its resemblance to glass; it 
consists of a clear aqueous fluid, contained in a translucent 
membrane, and has the consistence of jelly. 

Dissection. — The vitreous body will be seen by taking away the To ov- 
retina, the ciliary ligament and processes, and the iris, from the eye Soe 
on which the retina was dissected. To obtain a view of its anterior * ‘*- 
part with the lens in situation, an eyeball should be pinned upright 
on wax, after the sclerotic and choroid coats are cut through about 
two lines behind the cornea (p. 710.) ; by removing carefully the 
cornea, and the ciliary ligament and processes, the vitreous body 
will become apparent. 


The vitreous body is globular in form, and fills three Part of 
fourths of the ball of the eye, reaching forwards nearly to globe | 
the iris. By its outer surface it is in contact with the retina it.” 
which it supports, but between the two is a layer of trans- surface. 
parent nucleated cells (‘Todd and Bowman). In front the mm front 
vitreous body is slightly hollowed, and receives the lens with lens sca 
its capsule, to which it is closely united ; and around the” 
lens are some streaks of pigment, in the position of the 
ciliary processes, which resemble the corolla of a flower. 

The fluid of the vitreous body has nearly the same compo- struc- 


ous : ° -_ ture; 
sition as the aqueous humour (p. 716.), and is contained in a web of 
issue 


the meshes of a close web of fibrous tissue. Envyeloping the contain- 
. ° e in 
whole is a thin membrane named hyaloid. water. 
The hyaloid membrane is the fine transparent covering yyatoiq 


of the vitreous body, which does not appear to have blood- 7°"; 


vessels and nerves. It passes continuously over the surface ,onag 
of that mass; moreover, it sends inwards processes that pales 
are directed towards the centre, but do not appear to meet 

in the middle line, and thereby divide the tissue into seg- Arrange. 
ments, as in an orange. In the fetus there is a canal in the these. 
centre of the vitreous mass, named the hyaloid canal, through 


which a branch of the vessel in the optic nerve is conveyed 
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to the back of the capsule of the lens.* (Hanover.) In 
In front front the membrane is attached to the capsule of the lens on 
tached the anterior aspect, and near the margin ; but it is not con- 


to cap- 
suleof tinued beneath that case, for the septa in the interior of the 


ene vitreous mass are fixed to the back of the capsule. Around 
the lens, where the surface is striated, the hyaloid membrane 
is marked by a series of folds or plaits, constituting the 

eee zonula ciliaris, by which it is connected with the choroidal 

cesses. Ciliary processes. 

Corona ‘The corona ciliaris, or the zonule of Zinn, is the striated 
and plaited part of the hyaloid membrane, which is placed 
around the lens, and intervenes between this and the an- 

is ra terior termination of the retina. When the pigment is 

folds washed away the plaits or folds of the zonule, ciliary pro- 
cesses, are found to resemble the processes of the choroid 
coat, but they are less prominent and longer. These two 

that are sets of folds are dovetailed together, the prominences of one 

vars membrane being received into hollows on the other-; and 

pro- they are further united by a layer of nucleated cells. — 
(Todd and Bowman.) 

Canalof Canal of Petit.— Around the margin of the lens is a 

Petit ; a : ° 
small canal, about two lines across, which has received the 

situa. above name. It is placed beneath the plaited part of the 

aay hyaloid membrane, and is excavated in the substance of the 
anterior Vitreous body. When the canal has been opened and dis- 
ante tended with air, it is sacculated at regular intervals, like the 

large intestine, in consequence of the inflation of the plaits 


of the hyaloid membrane. 


Lens of Crysrarrine Lens anp its Capsore. — The crystalline 
ball. Jens is a solid, transparent, doubly convex body, which is 
situate behind the pupil of the eye, and acts chiefly in 
bringing to a focus on the retina the rays of light passing 


through that aperture. 
Open Dissection. —The lens will be obtained by cutting across the 


le ° b . owe 
Sfiens, thin membranous capsule in which it is enclosed. 


* Mr. Bowman’s recent researches (Dublin Quarterly Journal) seem 
to corroborate the statements of Hanover respecting the structure of 
the vitreous body. 
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The lens is contained in a capsule, and is seated in a Situa- 
hollow on the front of the vitreous body. The anterior part ona 
projects towards the iris and the pupil ; whilst the posterior ir 
is received in the vitreous body, and is attached thereto by 
fibrous processes that are fixed to the capsule. The circum- 
ference is below the level of the surface of the vitreous mass, 
and corresponds | to the canal of Petit. 

The curvg¢ of the lens is unequal on the two surfaces, the Surfaces 
posterior being greater than the anterior, and the margin is curved 
somewhat rounded. The density increases from the circum- ly; 
ference to the centre; for whilst the superficial part rubs off density ; 
easily with the finger, the deeper portion is hard and firm, 
and is named the nucleus. Its measurement from side to dimen- 
side is from one third to half an inch, and from before back 
about one eighth of an inch. On each surface are three lines on 
lines diverging from the centre, and reaching to within a teed 
third of the margin ; they are the edges of septa, and are so 
situate that those on one side are intermediate in position to 
those on the other. In the human eye they are not dis- 
tinctly seen, because they bifurcate repeatedly as they extend 
outwards. 

Covering the surface of the lens, and connecting it with py na 
the capsule, is a layer of very transparent nucleated cells, yoinn i 
which can be recognised only in a fresh eye (Todd and psule. 
Bowman). After a little time these cells absorb water, 
probably from the aqueous humour, and break down to form 
the fluid called agua Morgagni, but naturally there is not 
any fluid between the lens and its capsule. 

Structure. — After the lens is hardened by spirit or Teens ln 
boiling, it may be demonstrated to consist of a series of 
layers arranged one within another, like those on an 
onion, and each layer to be formed of minute fibres. No 
blood-vessels are found in its texture. It consists mostly of 
albumen. 

The lamine of each surface have their apices in the oe 
centre, where the septa meet, and may be detached from one lamine 
another at that spot, and turned outwards. Each is con- 
structed of minute fibres, that are continued from surface to 
surface over the margin of the lens. The constituent fibres 
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cone of the lamine are about 5.55 of an inch in diameter, but 
ofmi- they are flattened at the margin of the lens, and the deeper 
mute. fibres are narrowed and less separate. In the superficial 
<b a lamine they have slightly wavy edges, by which contiguous 
theedge, ones are dovetailed together: this digitation is best seen in 
and at- the lens of the codfish. They are connected at their ex- 
tothe tremities to the partitions on the opposite surfaces of the 


their te lens in this way: those that are attached to the root of 
a septum on the one aspect are fixed to the extremity of a 
septum on the other surface, and the rest of the fibres 
passing between two septa begin and end at opposite points 
in each. 
Changes Changes with age. —In infancy the lens is situate further 
ton: forwards than in adult age, and touches the iris. Its form 
form, is nearly spherical in the fetus, but its convexity decreases 
with age, particularly on the anterior aspect, until the lens 
colour, becomes flattened in old people. In the fetus it is reddish 
in colour, is soft, and is not quite transparent; in youth and 
consist. Mature age it is firm and clear, and in old age it becomes 
oe denser and of a yellowish colour. 
Pore The capsule of the lens is a firm transparent case that 
lens; closely surrounds the lens. Its anterior surface is free in 
yal the posterior chamber of the eye, but gives attachment 
ies towards the circumference to the hyaloid membrane; its 
dicen posterior surface is connected with the vitreous body by 
* fibrous processes. The anterior part of the capsule is three 
or four times thicker than the posterior, and supports itself 
after the removal of the lens; it is firm and quite trans- 
parent, and remains clear after immersion in spirit or ma- 


posterior ceration in water, like the elastic layer of the cornea. The 


thin and 
fibrous; posterior part of the capsule, which is thin and membranous, 


is rendered opaque by spirit. 

vessels = In the adult human eye the capsule of the lens is not 
supplied with blood-vessels; but in the fetus a branch of 
the central artery of the retina passes through the vitreous 
body to supply it on the posterior aspect. 
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CHAPTER XI. 


DISSECTION OF THE EAR. 


Tue ear is the organ through which sounds are perceived. Defini- 
It is made up of many complex parts that are lodged in or m5 
are attached to the surface of the temporal bone. 

The sentient structure in this organ is formed, as in the Calta 
eyeball, by an expansion of a special nerve over a mem- elements 
brane containing fluid. This structure is enclosed in the orn 
dense osseous substance, and is surrounded by certain ac. 
cessory bodies that collect, and convey to it the undulations 
to be perceived, or influence the effect of the same on the 
auditory nerve. 

The several parts constituting the auditory apparatus may Arrange. 
be arranged into two sets, viz. those outside, and those into two 
within the substance of the temporal bone. ee 

A. The external set (outer ear) which are to be first ex- Make 

amined include the pinna or auricle, and the auditory canal: 
the former has been noticed at page 33., and the latter is 
described below. 

The AuDITORY CANAL (meatus auditorius externus) is the auaitory 

: . ° : canal. 
passage which leads from the pinna to a cavity in the tem- 
poral bone named the tympanum, and transmits sounds in- 
wards. 


Dissection. — To obtain a view of this canal, a recent temporal How to 
bone is to be taken, on which the cartilaginous pinna remains at- view of 
tached. After the soft parts are removed, the squamous part of * 
the bone in front of the Glasserian fissure is to be sawn off, and the 
fore part of the meatus is to be cut away with a bone forceps, 
except the portion below that gives support to the thin membrana 
tympani. 

This canal is about one inch and a quarter in length, and length; 
is formed partly by bone, and partly by cartilage and mem- 
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diree-’ brane. It is directed forwards somewhat obliquely, and is 
tions} ent downwards about the middle of the osseous part, so that 
the floor slopes from that spot both outwards and inwards. 
aes In shape it is rather flattened from before backwards; and 
it is narrowest at the bent part. The outer extremity 1s 
continuous with the hollow (concha) of the external ear, and 
the inner is closed by the membrana tympani. 
Cartila- a. The cartilaginous part is about half an inch in length, 
ent and is formed by that portion of the pinna of the outer ear 
which is attached to the margin of the meatus; but at the 
isdef- upper and posterior aspect the cartilage is deficient, and the 
cient tube is closed by fibrous tissue. Two or three fissures (of 
Santorini) are found in the piece of cartilage. 
Osseous 6. The osseous part is about three quarters of an inch long 
Pent; in the adult, and is constricted about the middle, where it is 
pee bent as before said. Its outer extremity is dilated, and the 
’ posterior projects more than the anterior part; the margin 
here is rough, and gives attachment to the cartilage of the 
imer pinna. The inner end is less dilated, and is marked by a 
ends groove in the dry bone, except above, for the insertion of 
the membrane of the tympanum; it is sloped very obliquely, 
so that the anterior wall exceeds the posterior by about two 
lines. 
condi. Inthe fetus the osseous part is absent, but after birth it 
the | grows out of the osseous ring (tympanic bone) that supports 
the membrana tympani, and becomes joined to the rest of 
the temporal bone. 
Lining Lining of the meatus.— A prolongation of the integument 
mem-. lines the auditory passage, and is continued over the mem- 


brane is 
derived rane of the tympanum in the form of a thin pellicle. 


from the 
skin. Ayound the entrance of the meatus are some fine hairs. In 
the subcutaneous tissue of the cartilaginous part of the 
Cerumi- Meatus are some ceruminous glands, which secrete the ear 
plands, WX, and even on the surface; but these are most abundant 
in that portion of the tube which is formed by fibrous tissue. 
vessels. Vessels and nerves. — The meatus receives its arteries 
from the posterior auricular, the internal maxillary, and the 
Nerves. temporal branches of the external carotid trunk. Its nerves 
are derived from the auriculo-temporal branch of the fifth 
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nerve, and enter the auditory passage between the bone and 
the cartilage (p. 87.). 

B. The internal constituents of the auditory apparatus, Internal 
that are enclosed within the temporal bone, consist of two pik 
large spaces, named tympanum and labyrinth, with their iia 
accessory parts. 

The ryMpANuM, or drum of the ear, is a hollow interposed Tympa- 
between the meatus auditorius and the labyrinthic cavity, a 
which is lined by mucous membrane, and filled with air. It 
communicates with the pharynx by a tube (Eustachian), and 
is traversed by a chain of small bones that has muscles and 
ligaments connected with it. The vessels and nerves of the 
space are numerous and minute. 


Dissection. —The tympanic cavity is to be opened both in 4 pissec- 
dried and in a recent bone. On the dry temporal bone, remove me 
most of the squamous portion by means of a vertical cut of the saw pes 
directed through the root of the zygoma, and along the Glasserian bone, 
fissure. By cutting away with the bone forceps the anterior part 
of the meatus auditorius, and the projecting bone above that forms 
the roof of the cavity, the tympanum will be brought into view. 

In the recent bone, in addition to the Bee esition already made andin 
of the meatus auditorius, the roof of the tympanum should be taken alg 
away only as far as may be necessary, and without doing injury to a 
the membrana tympani, the chorda tympani nerve, and the chain 


of bones with its muscles. 


The cavity of the tympanum has the form of a small, round, Form 
and flattened box, placed on the side, for the outer and inner ar 
boundaries are flat, and the circumference is circular. Its 
size is greater from point to point of the circumference than dimen- 
across the space, or from without inwards, being in the 
former direction about half an inch, but in the latter not 
more than half that measurement. 

The inner boundary is of greater extent than the outer, Inner 
and on it the following objects are to be noticed. About is mark- 
the centre is the large projection of the promontory, which bad 
becomes pointed posteriorly, and is marked by two or three tee aae 
minute grooves that lodge the nerves forming the anasto- ever 
mosis of Jacobson. At the posterior or narrowed part of the 
promontory are two large apertures, one above and the other 
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below it, which lead into the labyrinthic space. The upper 

opening resembles in shape the half segment of a circle, with 

Fenestra the convexity placed upwards, and is named fenestra ovalis : 
Ovalis : * U 

’ towards the vestibule (part of the labyrinth) it has a sharp, 

prominent margin, and into it, in the recent state, the inner 

bone (stapes) of the osseous chain is ‘fixed. The lower aper- 

ture is in form like the upper one, though more arched, and 

© the base is vertical and directed backwards: it is named 

east Jenestra rotunda. In the recent state it is closed by a thin 

membrane, secondary membrane of the tympanum ; and, in 

the dried bone, an osseous ridge may be seen within its 

margin, which divides it into two parts :—one leads into the 

vestibule, the other into the cochlea. 
Itsouter Lhe outer boundary of the cavity is formed by the 


ay’ membrana tympani, and by a small part of the sur- 


mem- 


brana rounding bone. Above the membrane and at its fore part, 
oar" is the Glasserian or glenoid fissure, which is occupied, in 
ras** the fresh condition of the body, by the long process of one 
‘ssure. of the small bones (malleus) in the tympanic cavity, and by 
a small muscle (laxator tympani). Crossing the membrane 
towards the upper part is the chorda tympani nerve. 
Cireum- The circumference of the tympanum is circular, but it is 
ference ; : 
’ rough and uneven on the surface. In passing around the 
cavity, the student will detect in succession the objects that 
roof; are noted below. The roof is flattened, and consists of the 
thin osseous plate forming part of the cranial surface of the 
floor; temporal bone; but the floor is curved over the subjacent 
jugular fossa, and presents in the dry bone more or less of 
an areolar or spongy texture, as well as some small apertures 
at back; that open into that fossa. At the posterior part of the cir- 
cumference, towards the roof, is a large aperture leading 
opening into the mastoid cells. Below this aperture, but nearer the 


tod inner wall, and on a level with the narrowed part of the 


cells ; ; 4 . r 
pyra- promontory, is a small conical projection, named the pyramid, 
ms which is perforated by an aperture, and contains the stape- 
} dius muscle : attaching it to the above-mentioned part of 
aqueduct the promontory, is a small round spiculum of bone. Imme- 
rus. diately above the pyramid, and arching over the fenestra 


pius. 
ovalis, is a ridge of bone marking the situation of the aque- 


EUSTACHIAN TUBE. Tae 


duct of Fallopius. The front of the tympanic cavity cor- In front 
responds to the carotid canal, only a thin scale of bone in- 
tervening. In it are the apertures of two canals that lie on canals 
the outer side of the passage for the carotid artery ; the corres 
upper one contains the tensor tympani muscle, and the lower ae 
one is the Eustachian t ibe. Between the two canals is a thin tates 
osseous lamina, which is hollowed above and dilated at the ire 
inner end, and is named processus cochleariformis. bei 

Two parts that have been referred to above, viz. the 
membrana tympani and the Eustachian tube, require a se- 
parate notice. 

The membrana tympani is a thin partition between the Mem- 
meatus auditorius and the cavity of the tympanum. It is tympani; 
oval in form, taking the shape of the meatus, and is attached state 


by its circumference to a grooved surface at the inner end i pera 


the auditory passage ; but in the fetus it is fitted into a se- 4a? 
parate osseous ring, the tympanic bone. The membrane is 
placed very obliquely with respect to the meatus, so that it situa. 
meets the floor of that space at an angle of 45 degrees, and ae 
the outer surface is directed downwards. Towards the au- surfaces, 
ditory canal the surface is concave; but in the tympanum it 

is convex, and has attached to its upper half the handle of 

one of the tympanic bones (malleus). 

Structure. —This membrane is formed of three strata or It is 

structures, an external, internal, and middle. ‘wo of these ora vate 
are obtained from common tissues of the body : thus, the outer cplitiel 
one is cuticular, and is part of the integument lining the sbeoen 
meatus; and the inner layer is derived from the ciliated epi- oe 
thelial covering of the mucous membrane of the tympanum. 
The middle stratum is formed of fibrous tissue, and is fixed 
to the groove in the bone as before said: from its centre, 
where it is connected with the handle of the malleus, fibres 
radiate towards the circumference, and near the margin at 
the inner aspect is a band of circular fibres. 

The Eustachian tube is the channel through which the rusta- 
tympanic cavity is filled with air. It is about an inch and a cae ea 
half in length, and is directed downwards and inwards to the 
pharynx; like the meatus auditorius, it is partly osseous and" 
partly cartilaginous in texture. 
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The osseous part is rather more than half an inch in length, 
and is narrowed at the middle. Its opening in the tympanum 
and its situation with respect to the canal for the tensor 
tympani muscle have been alluded to; its course in the tem- 
poral bone is along the angle of union of the squamous and 
petrous portions, external to the aperture that contains the 
carotid artery. Externally it ends in a dilated and somewhat 
oval opening, with the longest measurement in a vertical 
direction, whose margin is irregular, and gives attachment 
to the special cartilage that completes the canal. The carti- 
laginous part of the tube is nearly an inch in length, and ex- 
tends from the temporal bone to the interior of the pharynx. 
(See p..121.) Through this tube the mucous membrane of 
the tympanum is continuous with that of the pharynx, and 
through it, by reason of its inclination downwards, the mu- 
cus passes from that cavity. 


OssicLEs OF THE TymMpANUM.—Three small bones are 
united to form a chain across the tympanic cavity. The 
outer one is named malleus from its resemblance to a mallet ; 
the next, incus, from its similitude to an anvil; and the last, 
stapes, because it is very like astirrup. For the examination 
of these little bones the student should be provided with 
some separate dry specimens, as well as with those seen in 
position in the cavity. 

The malleus is the longest bone and is twisted and bent: 
it is large at one end (head) and small and pointed at the 
other (handle), and has besides two processes, with a nar- 
rowed part or the neck. The head (capitulum) is free in 
the cavity, is oval in shape, and is smooth except at the 
back, where there is a depression for articulation with the 
next bone. The neck is the slightly twisted part between 
the head and the processes; the handle (manubrium) de- 
creases in size towards the tip, and is flattened from before 
backwards, except at the extremity where it is compressed in 
the opposite direction : to its outer margin the membrana 
tympani is connected. The processes of the bone are two in 
number, long and short: — the short one springs from the 
root of the handle on the outer side, and reaches the mem- 
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brane of the tympanum ; the long process ( processus gracilis) 
is a slender point of bone, but seldom altogether ossified, which 
is connected with the neck of the malleus on the anterior 
aspect, and extends into the Glasserian fissure. 

The zeus is a flattened bone, and consists of a body and tcus, 
two processes. ° The body is hollowed at the upper and an- its poay, 
terior part to articulate with the malleus. The two pro- pro- 
cesses (long and short) extend from the side opposite to the shortand 
articulation : — the shorter process is somewhat conical, and ar 
is received into the aperture of the mastoid cells; the long 
process decreases towards the extremity, where it curves 
and ends in a rounded and convex point, the orbicular with or- 
process. point. 

The stapes has, like a stirrup, a base or wider part, and stapes ; 
two sides or crura that are blended at the opposite end in a 
head. ‘The base is formed by a thin osseous plate, which is base ; 
convex at one margin and almost flat at the other, corre- 
sponding to the shape of the fenestra ovalis; the surface 
that is turned to the vestibule is convex, whilst the opposite 
is excavated. The head is marked by a superficial depres- hea; 
sion, that receives the orbicular process of the incus; and 
below it is a constricted part, the neck of the bone. The 
crura extend from the base to the neck, and are grooved, crura. 
like the base, on the inner surface: the anterior crus is 
shorter and straighter than the other. 

Position of the ossicles. —The malleus is placed vertically Position 
in the tympanum, with the head upwards, and its articular malleus, 
surface turned backwards to be connected with the incus: 
its handle is attached externally to the membrana tympani, 
and its long process is directed forwards to the Glasserian 
fissure. The inmcus is so placed that the long process 1s ofthe 
vertical, and the short one horizontal. Externally it is” 
united with the malleus, and its processes are thus disposed : 
—the short one is received posteriorly into the mastoid 
cells; and the long process descends, like the handle of the 
malleus, but rather posterior to it and nearer the inner wall 
of the cavity, to join inferiorly with the stapes. The stirrup and of 
bone has a horizontal position, with the crura directed for- stapes. 
wards and backwards: its base is fixed into the fenestra 
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ovalis, and its head is united with the long process of the 
incus. 
The Ligaments of the ossicles. — The small bones of the 


have two tympanic cavity are united into one chain by articular liga- 


iz. ments, and are further kept in position by ligaments that 


men's fix them to the surrounding bone. 


eitherto @ Lrom one bone to another.— The ossicles are connected to- 
join one gether at the points where they touch by articulations corresponding 
other —_ to those of larger bones, for the osseous surfaces are covered with 
cartilage, and are surrounded by a capsular ligament of fibrous 
tissue, whilst a synovial sac lubricates the whole. By means of 
these joints, perfect freedom of movement of the bones is secured 
to convey inwards the vibrations of the membrana tympani to the 
bytwo labyrinth. One articulation of the nature above described exists 
ag between the heads of the malleus and incus, and a second between 
the extremity of the long process of the incus and the head of the 
stapes. In the recent bone a thin membrane closes the interval 
between the crura of the stapes, and is attached to the groove on 
their inner aspect. 
orto fix 02+ Between the bones and the wall.— The bones are kept in situ- 
Ahk ation by the reflection of the mucous membrane, and by special 
panic ligaments. From the head of the malleus a short suspensory band 
wall. Rape ae 
of fibres is directed upwards to the roofof the tympanum. Another 
ligamentous band passes backwards from the incus, near the end of 
its short process, to the posterior part of the containing cavity ; 
and the base of the stapes is connected to the margin of the 
fenestra ovalis by fibres that constitute an orbicular ligament. 
Three Muscles of the ossicles. —'Two muscles are plainly seen 
tothe in connection with the chain of bones, which possess striped 
ssieles: bres. One of these is attached to the malleus, the other to 
the stapes. A second muscle for the malleus is sometimes 
described. 


The tensor tympani (internal muscle of the malleus) is 


Tensor 

rea" contained in a special bony canal, and to see it completely 
yee this must be laid open: it is the largest and most distinct 
eee: of the muscles of the tympanum, and takes the shape of the 
ttorigin, Gontaining tube. The muscle arises from the surface of its 


bony canal, also slightly in front from the cartilage of the 
Eustachian tube, and its fibres are directed backwards ; 
posteriorly it ends in a tendon, which is reflected over the 


= 


VESSELS AND NERVES OF TYMPANUM,. idl 


end of the cochleariform process as over a pulley, and is andis 
enserted into the anterior part of the handle of the malleus, prey 
near its base. The action of this muscle is expressed by the pens 
name. It receives a special nerve from the otic ganglion. 

The stapedius is lodged in the canal hollowed in the in- stapedi- 


° us is in 
terior of the pyramid. Arising from the circumference of the py- 


the tube, the muscle ends in a small tendon that issues from 
the pyramid, and is inserted into the neck of the stapes at attached 
the posterior part. It assists in keeping the stapes applied s stapes. 
to the fenestra ovalis. aoe 

Laxator tympani (external muscle of the malleus). as T NE. Laxatoy 
muscular nature of this band is doubtful. It is connected Riess! 
externally with the spinous process of the sphenoid bone, ry 
and passing through the Glasserian fissure is attached to 
the neck of the malleus above the processus gracilis, or to 
that process. 

Mucous membrane of the tympanum.—The mucous lining Lining 
of the tympanic cavity adheres closely to the wall, and is eA 
continuous with that of the pharynx through the Eustachian eds 
tube: it assists to close the fenestra rotunda, and is, more- net a 
over, continued into the mastoid cells through the aperture 
leading into these. Its surface is covered with a ciliated 
epithelium. <A layer of epithelium can be detached from the Epithe- 
inner surface of the membrana tympani, in the same manner !™"- 


as a cuticular stratum may be separated on the outer side. 


BLooD- VESSELS.— The aréeries of the tympanum are fur- Arteries 
nished from the following branches of the external carotid, branches 
viz., internal maxillary, posterior auricular, ascending pha- ph eche 
ryngeal, and some offsets come also from the internal carotid, 
whilst it is contained in the temporal bone. The veins join 


the middle meningeal and pharyngeal trunks. 


a. The internal maxillary artery supplies first a tympanic branch From 
(inferior), that is distributed as described below ; next it gives an th : 
offset to the cavity from the petrosal branch of the middle me- !*Y- 
ningeal artery, which enters the temporal bone by the hiatus 
Fallopii. 

b. Some twigs to the back of the cavity, and to the mastoid cells, posteri- 
are derived from the stylo-mastoid branch of the posterior auricular 0" 2" 


artery, which enters the lower end of the aqueduct of Fallopius. 


732 DISSECTION OF THE EAR. 


One of this set, superior tympanic, anastomoses with the tympanic 
branch of the internal maxillary artery, and forms a circle around 
the membrana tympani, from which branches are directed inwards. 
Inferior ¢, Other branches from the ascending pharyngeal, or from the 
oe a inferior palatine artery, enter the space along the Eustachian tube. 
Nerves NeERvVES.— The lining membrane of the tympanum is 
Pas supplied by the tympanic plexus —a communication esta- 
“ore Dlished between Jacobson’s and the sympathetic nerve ; but 
the muscles derive their nerves from another source. 
Crossing the cavity is the chorda tympani branch of the 
facial nerve. 


Dissec.  Dussection.—The preparation of the tympanic plexus will re- 
nach quire a separate fresh temporal bone, that has been softened in 
the hydro-chloric acid, after the nerves have been hardened in spirit. 


The origin of Jacobson’s nerve from the glosso-pharyngeal is first 
before to be sought close to the skull (p. 101.) ; and the auricular branch 
entering, of the pneumo-gastric to be looked for at the same time. 

a Supposing the nerves to be found, the student should place the 
panic scalpel on the outer side of the Eustachian tube, and carry it 
cavity: backwards along a line passing through the vaginal and styloid 
processes of the temporal bone, so as to take away the outer part 
of the tympanum, but not to open the lower end of the aqueduct 
of Fallopius, lest the facial nerve should be injured. Now the 
tympanum is laid open, Jacobson’s nerve is to be followed in its 
canal, and the branches that lie in the grooves on the surface of the 
‘promontory are to be pursued—one of these arching forwards and 
two coursing upwards. 
The connections of the chorda tympani nerve can be seen on the 
preparation used for the muscles. 
Tympa- The tympanic branch of the glosso-pharyngeal nerve 
nic . . 
nerve (nerve of Jacobson, p. 103.) enters a special aperture in the 
temporal bone, and is conducted by it to the inner wall of 
supplies the tympanum. At this spot the nerve supplies filaments 
brane to the lining membrane of the cavity, and furnishes the 
and three following branches, that are contained in grooves on 


other 


branch- the promontory, and connect this nerve with others.* 
es 3 


* Instead of viewing these filaments as offsets of the nerve of Jacob- 
son, it may be supposed that they are branches derived from the nerves 
they are connected with, which unite in the tympanum to form the 
tympanic plexus, 
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One branch is arched forwards and downwards, and enters the one to 
carotid canal to communicate with the sympathetic on the artery bia 


(p. 110.). A second is directed upwards to join the large super- ager 
ficial petrosal nerve in the hiatus Fallopii (p. 134.). And ‘he third salnerve, 
filament has the following course to reach the otic ganglion: it third to 
first ascends towards the upper surface of the petrous part of the pat 
temporal bone, passing in front of the fenestra ovalis, but beneath eet 
the canal for the tensor tympani muscle, and near the gangliform 
enlargement on the facial nerve, to which it is connected by fila- 
ments (p. 136.). Beyond the union with the facial, this nerve is 
named small superficial petrosal, and is continued forwards external called 
to the hiatus Fallopii, but without appearing on the surface of the Mee 
- temporal bone, until it issues from the osseous substance to end in 


the otic ganglion (p. 138.). 


Nerves to muscles.—The tensor tympani muscle is supplied Nerves 
e 


by a branch from the otic ganglion (p. 138.) ; and the stapedius muscles. 
receives an offset from the facial nerve (Scemmerring). 


The chorda tympani is a branch of the facial nerve, which is now Chorda 
seen in the part of its course through the tympanum. Entering bees 
the cavity behind, it crosses the membrana tympani, and issues abd 
from the space by a special aperture to join the gustatory nerve. 


It is described at page 137. 


The auricular branch of the vagus nerve, though not a nerve of L? spi 
the tympanum, is an offset to the outer ear, and may be now traced to aie 
in the softened bone. Arising in the jugular fossa (p. 105.), the peg! 
nerve enters a canal which conducts it across the lower end of the 
aqueduct of Fallopius, and through the substance of the temporal 
bone to the back of the pinna of the ear. In the bone it joins the 


facial nerve. 

Tue LApyrintu.—The inner and fundamental portion of Laby- 
the organ of hearing is so named from its complexness. It foe 
is formed partly of dense osseous bodies, and partly of mem- gules 
branous sacs containing fluid on which the auditory nerve is see 
distributed. It is divided into an osseous and a membranous 


labyrinth. 


A. The osseous labyrinth consists of three parts, viz. the Consti- 


vestibule, the semicircular canals, and the cochlea; these of the | 
communicate externally with the tympanum, and internally part. 
with the meatus internus that transmits the auditory nerve. 


The VESTIBULE is the common central cavity of the osseous 
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Vestie labyrinth, and is placed behind the cochlea but in front of 


the semicircular canals. 
Dissec- Dissection. — This cavity may be seen on the dry bone used for 
Hah the preparation of the tympanum by means of the following cuts. 
| Saw vertically through the temporal bone close to the inner wall 
of the tympanum, so as to expose this wall and the fenestra ovalis 
leading into the vestibule. Jn this section one of the semicircular 
canals (horizontal) will be laid open just above the fenestra ovalis. 
By enlarging the fenestra ovalis a very little in a direction upwards 
and forwards, the end of the superior semicircular canal and the 
vestibular space will appear. Other views of the cavity may be 
obtained by sections of the bone in different directions, according 
to the skill and the knowledge of the dissector. 


Form, The vestibular space is somewhat oval in form, the extre- 
mities of the oval being placed forwards and backwards, and 
dimen- the floor is more narrowed than the roof. It measures 
about 4 of an inch in different directions, except from with- 
out inwards, in which direction it isnarrower. The follow- 
ing objects are to be noted on the boundaries of the space. 
iApere In front, close to the outer wall, is a large aperture leading 
foreand into the cochlea; and behind are five round openings of the 
Penind- three semicircular canals. 
Creston On the inner wall, nearer the front than the back of the 
wall, cavity, is a vertical ridge (crista). In front of the ridge is a 
fossa in small circular depression, fovea hemispherica, which pre- 
it ; sents anteriorly some minute apertures for nerves, and cor- 
responds to the bottom of the meatus auditorius internus. 
andan Behind the crest of bone, near the common opening of two 
eae of the semicircular canals, is the opening of the aqueduct of 
the vestibule, which ends on the posterior aspect of the 
Outer petrous portion of the temporal bone. The outer wall cor- 
Feee, responds to the tympanic cavity, and in it are the apertures 
‘ures: of the fenestra rotunda and fenestra ovalis. 
Roof has On the roof is a slight transversely oval depression, fovea 
semt-elliptica, which is separated from the fovea hemisphe- 


rica by a continuation of the crista before mentioned. 
Three The SEMICIRCULAR CANALS are three osseous tubes, which 


Is ; d : : : 
“> are situate behind the vestibule, and are named from their 
form. 
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Dissection. — These small canals will be rendered visible after prepara- 
the removal of the surrounding bone by means of a file or some then. 
cutting instrument. ‘Two may be seen opening near the aperture 
made in the vestibule, and may be followed thence, but the third is 
altogether towards the posterior aspect of the petrous portion of the 
temporal bone. 

The canals are of unequal lengths, but each forms more length; 
than half a circle; they communicate at each end with the tion, ert 
vestibule, and the contiguous ends of two are blended to- seo 
gether so as to give but five openings into the cavity. Hach eh, 
is marked by one dilated extremity which is called the one ena 
ampulla. When a tube is cut across, it is not circular but is rated 
compressed laterally, and measures about 4, of an inch, form and 

. . . ° size. 
though in the ampulla the size is as large again. 

From a difference in the direction taken by the tubes, They are 
they have been named superior and posterior vertical, ea: 
and horizontal. The superior vertical canal crosses the superior 
upper border of the petrous part of the temporal bone, “°"” 
where it forms a projection. Its extremities are more dis- 
tant than in the other tubes ; its outer end is marked by the 
ampulla, whilst the inner is joined with the following. The 
posterior vertical tube is directed backwards from its junc- Poste. 
tion with the preceding towards the posterior surface of the tal, 
temporal bone ; the upper end is united with the superior 
vertical canal to form a common tube, and the lower end is 
free and dilated. The horizontal ‘canal has separate aper- and ho- 
tures, and is the shortest of the three. Deeper in position ies 
than the superior vertical, it lies in the substance of the bone 
nearly on a level with the fenestra ovalis; its dilated end is 
at the outer side close above that aperture. 


a 


CocutEA. — This part of the osseous labyrinth has a po- Cochlea. 
sition anterior to the vestibule, and has received its name 
from its resemblance to a snail’s shell. 


Dissection. —To obtain a view of the cochlea in the dried bone, pissec- 
it will be needful only to cut or file away gradually the surface of {9 Gry 
bone forming the promontory of the tympanum, on the preparation 
before used for displaying the vestibule, or on another piece of 
bone in which the semicircular canals are not laid bare. The hori- 


zontal direction of this body will be best seen by cutting away the 
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forms 23 
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into two. 


A cen- 
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is porous 
and co- 
nical ; 
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bone above it. To dissect the same parts in the recent state, a 
softened bone should be used. . 


The cochlea is conical in form, and is placed almost hori- 
zontally in front of the vestibular space. The base of this 
body is turned to the meatus auditorius internus, and is 
perforated by small apertures, whilst the apex is directed to 
the upper and anterior part of the inner wall of the tym- 
panum, opposite the canal for the tensor tympani muscle. 
Its length is about a quarter of an inch, and its width at the 
base is about the same. Resembling a snail-shell in con- 
struction, the cochlea consists of a tube wound spirally round 
a central part or axis; but it differs from a shell in the fact 
of the tube being subdivided into two by a partition, and in 
the circumstance of the central part or axis being much 
thicker. 

In describing the several parts of the cochlea it will be 
necessary to notice separately its axis or centre, its spiral 
tube, with the two passages into which it is subdivided, and 
the partition between them. 

The spiral tube forms two turns and a half around the 
axis, and terminates above in a closed extremity, named the 
cupola. Of the turns the first is much the largest, and in- 
cludes the rest within its coil: at its commencement it 
projects into the tympanum, and gives rise to the eminence 
of the promontory on the inner wall of that cavity. When 
measured along the outer side, the tube is about one inch 
and a half long; its diameter at the beginning is about one- 
tenth of an inch, but it gradually diminishes to half that size 
towards the opposite end. In the recent bone the tube is 
divided into two passages (scale) by a septum. A remnant 
of this partition is seen in the dry bone in the form of a thin 
plate of bone (lamina spiralis); and, on the outer wall, op- 
posite this ridge of bone, is a slight groove. 

The axis or modiolus consists of the bony substance in- 
cluded within the coils of the spiral tube; it is formed ex- 
ternally by a condensed stratum —the wall of the spiral 
tube ; and, internally, by a porous material. Its form is 
conical, and its size diminishes rapidly towards the last half 
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turn of the spiral tube, where it is very thin, and presents a how it 
free margin; but at the apex it widens a little, becoming {f"s, 
funnel-shaped, and forms the infundibulum. The axis is mt. 
perforated by canals that transmit vessels and nerves in the 
fresh state ; and the central one is larger than the others. 

Winding around the axis is a thin osseous plate, the lamina arouna 
spiralis, which projects half-way across the spiral tube, and Siva 
forms part of the septum. It begins inferiorly within the fone of 
vestibule, and, diminishing in size in its progress, ends in a 
point, named the hamulus, opposite the free margin of the thatends 
modiolus in the last half turn of the cochlea. Between the 2 ¢" 
point in which the osseous lamina terminates and the margin 
referred to is an aperture (helicotrema), that allows of the over an 
communication of the passages of the spiral tube in the recent ome 
condition. The lamina spiralis is formed on the exterior of peveaie 
two plates of bone that are separated furthest at the modio-*”” 
lus, and enclose osseous canals for vessels and nerves. 

Septum of the spiral tube. — The partition dividing the septum 
tube of the cochlea into two passages in the recent bone eit? 
consists of an osseous and a membranous portion. Ei ac 

a. The osseous part, which is formed by the lamina spiralis, pacias 
extends rather more than half way across the tube, and is part; 
covered by the lining membrane of the cochlea. The side 
turned to the lower of the two cochlear passages is freely aiger- 


pierced by nerves and vessels; whilst the opposite is covered, n° °° 


» two 
according to Todd and Bowman*, in the outer fifth of its jy (hier 
extent, by a structure resembling cartilage, which ends in a jet} 
toothed edge near the margin of the spiral lamina, and is ot? 
named by them denticulate lamina. Fy 

b.The membranous part reaches from the edge of the Mem- 


F rr ae b 
lamina spiralis to the groove opposite in the outer wall of part: 


the tube of the cochlea, and is continued upwards to the top eae 
of that tube beyond the extent of the bony part of the parti- 

tion. Near the lamina spiralis this structure has a glassy jie 
appearance, like the elastic layer of the cornea; but beyond 8!#y 
that spot it is a gelatinous-looking tissue to which the authors 


above quoted have given the name cochlearis muscle, be- 


- * In the work before referred to, “ Physiological Anatomy,” &c. 
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piece cause it was found by them to be constructed of pale or 


, th : ° = 
eonee unstriped fibres, like those of the ciliary muscle of the eye- 


muscle. tall: 

Two Scale of the cochlea.—These are the two passages into 

‘tthe which the spiral tube of the cochlea is divided by its septum. 

tube They are named scala vestibuli and scala tympani, and the 
former is nearest the apex of the cochlea. Above they com- 


Sra municate through the aperture named helicotrema; and 
and end below they open into the vestibule, one (scala tympani) 
bules being very near the fenestra rotunda, and the other in the 


front of the cavity. On the whole they are nearly equal in 
differ in size, but each has certain peculiarities: thus the vestibular 
mero scala alone extends to the apex of the cochlea; whilst the 
tympanic scala is largest near the base, and connected with 
it at the beginning is the small aqueduct of the cochlea, that 
opens on the under aspect of the petrous portion of the tem- 
poral bone, near the jugular fossa. 
Fibro- Lining membrane of the osseous labyrinth.—A thin mem- 
mem. brane of a fibro-serous character lines the vestibule, the semi- 
Kine the circular canals, and the scale of the cochlea, and is likewise 
rinth; continued into the aqueducts of the vestibule and cochlea.* 
On the outer wall of the vestibule it closes the openings into the 
tympanic cavity. The outer surface of the membrane is 
hasan adherent to the bone; but the inner is covered by an epi- 
think atid thelium, and secretes a thin serous fluid, liquor Cotunni, or 
aqua perilymph. This fluid in the interior fills the scale of the . 


that fills : 
cochlea. cochlea, and surrounds the membranous labyrinth. 


iwnoat B- The MEMBRANOUS LABYRINTH is constituted of sacs 


in tulad containing fluid, over which the special nerve of the sense 
vinth. of hearing (auditory) is expanded. The sacs are two in 
number, viz. the utricle and the saccule, and have the gene- 
ral form of the surrounding bony parts: they are confined 
to the vestibule and the semicircular canals, and are sur- 


rounded by the perilymph. 


* This membrane was supposed by Breschet to be originally part of 
the fibro-serous lining of the skull, which has been enclosed by bone, 
until the connection between the two has been obliterated, except 
through the small process that lines the aqueduct of the vestibule. — 
Recherches Anatomiques et Physiologiques. 


rod 
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Dissection.— The delicate internal parts of the ear, with their Dissec- 
vessels and nerves, cannot be dissected except on a temporal bone, fone 
that has been put in spirit, and afterwards softened in acid, Sys sn 
previous instructions for the dissection of the osseous labsrintie! 
will guide the student to the situation of the membranous struc- 
tures within it, but the surrounding softened material must be 
removed with great care. A lens and a microscope will be needed 
for the complete examination of the sacs. For the display of the 
blood-vessels a minute injection should be made of them. 

The wéricle, or the common sinus, is the larger of the two The 
sacs, and is situate at the posterior and upper part of the tvicles 
vestibule, corresponding to the fovea semi-elliptica in the 
roof. It is transversely oval in form, and connected with it and 
posteriorly are three looped tubes that are prolonged into the vo 
semicircular canals. The sac and its prolongations are filled contains 
with a clear fluid, like water, which is named endolymph ; “fm 
and in its wall is a small calcareous deposit (otolith) opposite and 
the entrance of the nerve into it. em 

The prolongations into the semicircular canals are smaller Tubes 
than the osseous tubes, being only one third of their diameter, into the 
and are surrounded by the perilymph. In form they re- poke 
semble the bony case, for they are marked at one end by a 
dilatation corresponding to the ampulla of the osseous tube, 
and, further, two are blended at one end, like the canals they dilated 
occupy. They communicate with the utricle by five open- aiid, 
ings, and are filled with the endolymphic fluid of that sac. 

‘At each ampullary enlargement there is in the interior a contain 
transverse projection into the cavity, and here a branch of **"™ 
the auditory nerve enters the wall. 

The saccule is a smaller and a rounder cyst than the utricle, smarter 
and is placed in front of it in the hollow of the fovea (2's? 
hemispherica. Like the larger sac, it has a translucent wall, 
in which is an otolith opposite the entrance of the nerve ; 
it is also filled by endolymph. It is doubtful whether the Do the 
two sacs communicate. i 

Structure of the sacs. —'The wall of the membranous wan of 
labyrinth is translucent and firm, but it is more opaque fas de 
where the vessels and nerves enter it. ‘Three strata of dif- *"* 
ferent materials enter into the construction of the membrane, 
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together with blood-vessels and nerves. The outer covering 
is loose and flocculent, and easily detached, and contains 
irregular pigment cells. The middle layer is clear and 
tough, and appears like cartilage, or, where it is thin, like 
the hyaloid membrane of the eyeball (Todd and Bowman) ; 
and the inner one is formed by a stratum of nucleated cells, 
that are easily separated from one another. 
Otoliths «= The small caleareous masses, or the otoliths, consist of 
stains of Minute grains of carbonate of lime deposited in cells 
tas. (Krieger), and connected with the inner part of the wall of 
the utricle and saccule. Within the enlargement of the semi- 
circular tubes the calcareous material (otolith) is contained 
in the cells lining it.—(Todd and Bowman.) 


Blood:  BLOOD-VESSELS. — The membranes of the labyrinthic 

‘fine cavity receive their blood from an artery that enters the 

brane, internal auditory meatus with the nerve. The veins are 
united into one, and end in the superior petrosal sinus. 


Taleo The internal auditory artery arises from the basilar trunk 

artery within the skull (p. 166.), and enters the internal meatus 
with the auditory nerve. In the bottom of that hollow it 
divides into two branches — one for the vestibule, another 
for the cochlea. 


hae « a. The branch to the vestibule, after piercing the wall of the cavity, 
rane 


tomem- subdivides into small branches, that ramify on the exterior of the 
rer ; membranous labyrinth, and are continued on the tubes occupying 
danke the semicircular canals. The vessels end in a network of ca- 
pillaries in the substance of the membranous wall, as well as on the 
interior about the termination of the nerves. 
andan- 0. The branch, to the cochlea subdivides into small twigs that 
ath enter the canals in the modiolus. Small offsets from these are 
ice directed outwards in the holes in the lamina spiralis, and commu- 
yest nicate together in loops near the margin of that osseous zone, but 
tio. in greatest number towards the tympanic scala. From this 
anastomosis vessels are supplied to the membrane lining the scale, 


and to the cochlearis muscle. A capillary vessel is placed longi- 


tudinally in the membranous part of the septum scalarum, and 


communicates here and there with the arterial arch before men- 
tioned. — (Todd and Bowman.) 


a ee ae oe oe ee 
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The vein. — One branch of vein is derived from the vein to 
cochlea, and another from the membranous labyrinth: the pages 
two are-united near the cochlea, and the trunk ends in the 


superior petrosal sinus. 


NERVE OF THE LapyrintH.— Only one special nerve, Audi- 
auditory, is distributed to the labyrinth. Entering the in- hones 
ternal auditory meatus (p.18.), the nerve divides into two divides 
branches, like the artery, viz., an anterior for the cochlea, arena 
and a posterior for the membranous labyrinth. 


a. The cochlear branch divides at the base of the modiolus into A coch- 
twigs that enter the apertures therein. These small divisions of foots 
the nerve are directed outwards with the vessels in the canals in 
the lamina spiralis, but nearest the tympanic scala, where they form 
a plexiform arrangement, with lengthened interspaces. Beyond 
the bone the nerve tubules cease to divide, and reach a short dis- whose 
tance into the membranous part of the septum scalarum, where they pent 
are arranged in sets parallel to one another, and each set is rather pea 
conical in shape in consequence of some tubules ceasing sooner 
than the rest. The nerve fibres do not lose the white substance retaining 
of Schwann at their termination, but retain it in the minutest aoe 
tubules. — (Todd and Bowman.) aa 

b. The vestibular branch ends in three nerves for the membranous Vestibu- 
labyrinth : these pierce the cribriform plate in the bottom of the } rants 
meatus, and are thus distributed : — one appertains to the utricle, om 
and to the enlargements on the tubes contained in the superior thes ¢ 
vertical and horizontal semicircular canals; a second ends in the 
saccule; and the third belongs to the ampullary swelling on the 
tube of the posterior vertical semicircular canal. 

Termination of the vestibular nerves. —The ending of the nerve their ter- 
fibres on the sacs is different from their termination on the ampul- ree 
lary enlargements. 

In the membranous sacs the nerve enters where the otolith is on the 
situate, and its filaments separate, some passing amongst the calca- pa 
reous matter, and spread out on the inner surface. Meeting with 
the lining of nucleated cells, the tubules lose the white substance jose 
of Schwann, and end in a “fibrous film,” like that of the inner ¥i} 
stratum of the nervous layer of the retina (Todd and Bowman). stance 
The same authors state that the tubules surrounded by the otolith 
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and end appear to terminate in free points, without losing their white sub- 


in fibres <a 
inside, Stance, as in the frog. 


In the In the ampullary enlargement of the tubes of the semicircular 
arched canals the nerve enters the concave side, where it forms a forked 
they | eminence (Steifensand), corresponding to the projection in the in- 


projec- terior. ‘The nerve tubules do not spread out as in the sacs, but 


and end are confined to the swelling in which they end in a series of loops 
. 9} S °7 ° ° 
therein. (Wagner). In the cod-fish the nerves are said to terminate in 


free extremities as well as in loops. — (Todd and Bowman.) 


INDEX. 


The letter (o) prefixed to the figures refers to the origin, (c) to the course, and (d) to the 
distribution of a nerve or vessel that is described in different pages. 


ABDOMEN, 413. 
surface of, 413. 
Abdominal aponeurosis, 420, 
cavity, 447. 
hernia, 435. 
regions, 447. 
ring, external, 421. 
internal, 437. 
Abducens nerve, (0) 172. (c) 18. (d) 45. 
Abductor indicis, 280. 
minimi digiti, 277. 
pedis, 670. 
oculi, 45. 
pollicis manis, 276. 
pedis, 669. 
Accelerator urine muscle, 403. 
Accessorius muscle, 674. 
ad sacro-lumbalem, 369. 
Accessory nerve of the obturator, (0) 530. 
(d) 628. 
Acini of the liver, structure, 497. 
Acromial artery, inferior, 226. 
superior, 365. 
cutaneous nerves, 54. 
thoracic artery, 226. 
Acromio-clavicular articulation, 238. 
Adductor brevis, 628. 
longus, 627. 
magnus, 632. 654. 690. 
minimi digiti, 277. 
oculi, 45. 
pollicis mants, 276. 
pedis, 675. 
Air cells of the lung, 339. 
Alar ligaments of the knee, 691. 
_ Alveolar vein, 26. 84. . 
Ampullz, membranous, 739. 
of the semi-circular canals, 
735. 
Amygdaloid lobes of cerebellum, 202. 
Anastomotic artery of brachial, 247. 
of femoral, 619, 


Anconeus muscle, 284. 
Angular artery, 26. 
vein, 26. 
Ankle-joint, 694. 
Annular ligament of ankle, anterior, 681. 
external, 681. 
internal, 666. 
ligament of wrist, anterior, 280. 
posterior, 281. 
288. 
protuberance, 178. 
Annulus of Vieussens, 314. 
Anterior commissure, 196. 
medullary velum, 204. 
Anti-helix, 33. 
Anti-tragus, 33. 
muscle, 34. 
Aorta, 323. 
abdominal, 464, 515 
thoracic, 341. 
Aortic arch, 324, 
opening, 523. 
plexus, 463. 
sinus, 324. 
Aperture of the aorta, 320. 
of the cavee, 315. 
of the coronary arteries, 320. 
vein, 315. 
of the Eustachian tube, 120. 
of the femoral artery, 633. 
of the larynx, 121. 
of the mouth, 125. 
of the nares, 120. 
of the ceophagus, 121. 
of the pulmonary artery, 317. 
veins, 318. 
Aponeurosis, epicranial, 3. 
of external oblique, 420. 
of the femoral artery, 61€. 
intercostal, 230. 
of internal oblique, 424. 
lumbar, 363. 
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Aponeurosis palmar, 270. 
of the pharynx, 118. 
plantar, 667. 
of the soft palate, 122. 
temporal, 3. 


of the transversalis muscle, 


496. 
vertebral, 366. 
Appendages of the eye, 30. 
Appendices epiploice, 457. 
Appendix auricule, 314. 318. 
exel, 485, 
vermiformis, 485. 
Aqua Morgagni, 721. 
Aqueduct of the cochlea, 738, 
of Fallopius, 726. 
of Sylvius, 195, 
of the vestibule, 734. 
Aqueous humour, 716. 
Arachnoid membrane of the brain, 163. 
of the skull, 162. 
of the spine, 382. 
Arbor vitz cerebelli, 205. 
vite uteri, 582. 
Arch of aorta, 324. 
erural or femoral, 608. 
of diaphragm, 523. 
palmar deep, 278. 
superficial, 271. 
plantar, 676. 
of soft palate, 122. 
Arciform fibres, 177. 
Areola of the mamma, 217, 
Arm, dissection of, 240. 
veins of, 241. 
Arter. acromialis, inferior, 226. 
superior, 365. 
anastomotica brachialis, 247. 
magna, 619. 
angularis faciei, 26. 
ophthalmica, 19. 43. 
aorta abdominalis, 464. 515. 
thoracica, 323. 341. 
articulares inferiores, 650. 
superiores, 649. 
articularis azygos, 650. 
auricularis posterior, 5. 76. 
auditorius, 166. 740. 
axillaris, 224, 
basilaris, 166. 
brachialis, 245. 
brachio-cephalica, u£ 6. 
bronchiales, 340. 34% 
buccalis, 84. 
capsularis inferior, 516 
media, 516. 
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Arter. capsularis, superior, 517. 
carotis communis dextra, 7]. 
sinistra, 113. 
326. 
externa, 74. 
interna, 19. 99. 167. 
carpi ulnaris anterior, 266. 
posterior, 266. 
radialis anterior, 263. 
posterior, 287. 
centralis retine, 44. 718, 
cerebelli inferior, 165. 
inferior anterior, 166. 
superior, 166. 
cerebri anterior, 167. 
media, 168. 
posterior, 166. 
cervicalis ascendens, 65. 
cervicalis profunda, 67. 374. 
choroidea cerebri, 167, 168. 
ciliares anteriores, 44. 715. 
posteriores, 44. 715. 
circumflexa anterior, 226. 235. 
externa, 623. 
ilii interna, 435. 
ilii superficialis, 418. 
600. 
interna, 631. 645. 
posterior, 226. 236. 
coccygea, 641. 
cochlearis, 740. 
coeliaca, 468, 
colica dextra, 460. 
media, 460. 
sinistra, 461. 
comes nervi ischiadici, 641. 
mediani, 269. 
phrenici, 331. 
communicans cerebri anterior, 
167. 
posterior, 
168. 
palmaris, 272. 
plantaris, 684. 
coronaria dextra, 312. 
labii inferioris, 26. 
superioris, 26. 
sinistra, 312. 
ventriculi, 468. 
corporfs bulbosi, 407. 574. 
cavernosi, 408. 573. 
cremasterica, 434. 
crico-thyroidea, 75. 
cystica, 470. 
deferentialis, 554. 
dentalis anterior, 96. 
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Arter. dentalis, inferior, 83. 88. 


superior, 84. 
diaphragmatica, 516. 
digitales mands, 272. 
pedis, 676. 
détsales pollicis, 288. 
dorsalis carpi radialis, 287. 
carpi ulnaris, 266. 
indicis, 288. 
lingua, 92. 
pedis, 676. 684. 
penis, 408. 419. 
pollicis pedis, 685. 
scapule, 226. 240. 
epigastriea, 434. 
superficialis, 418. 600. 
ethmoidalis anterior, 15. 44. 
posterior, 15. 44. 
facialis, 25. 75. 
femoralis, 614. 
frontalis, 5. 44. 
gastric, 468. 
gastro-duodenalis, 469. 
epiploica dextra, 469. 
sinistra, 469. 
glutea, 554. 639. 
' hemorrhoidales inferiores, $98. 
554. 
hzemorrhoidalis superior, 461. 557. 
helicine, 573. 
hepatica, 469. 498. 
hyoidea lingualis, 92. 
thyroidez, 75. 
hypogastrica, 533. 
iliaca communis, 517. 
externa, 518. 
interna, 552. 
ileo-colica, 460. 
lumbalis, 553. 
incisoria, 88. 
infra-acromialis, 226, 
orbitalis, 96. 
scapularis, 234. - 
spinalis, 240. 
innominata, 326. 
intercostales anteriores, 232. 
rami anteriores, 342. 
434. 
posteriores, 343. 374. 
intercostalis superior, 67. 
interlobulares, 498. 
interossea, 265 
anterior, 269. 
posterior, 286. 
interossez manus, 278. 288. 
pedis, 685. 
intestinales, 459, 
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Arter. intra-spinales, 392. 


ischiadica, 555. 641. 
labiales inferiores, 26. 88. 
lachrymalis, 32. 43. 
laryngealis inferior, 67. 149. 
superior, 75. 149. 
lingualis, 92. 142. 
lumbales, 531. 
rami anteriores, 532. 
posteriores, 375. 
magna pollicis manus, 278. 
pedis, 676. 
malleolares, 684. 
mammaria interna, 66. 231. 434. 
masseterica, 84. 
maxillaris interna, 82. 
meatiis interni, 740. 
mediastinz, 231. 342. 
meningea media, 15. 83. 
parva, 15. 83. 
meningee anteriores, 15, 
posteriores, 15. 76. 165. 
mesenterica inferior, 461. 
superior, 459. 
metacarpa radialis, 288. 
ulnaris, 265. 
metatarsea, 685. 
musculo-phrenica, 231. 
mylo-hyoidea, 83. 
nasalis, 44. 
lateralis, 26. 
septi, 133. 
nutritia femoris, 631. 
fibula, 665. 
humeri, 247. 
tibix, 664. ; 
obturatoria, 554. 634. 
occipitalis, 5. 74. 374. 
cesophageales, 342. 468. 
ophthalmica, 43. 
palatina inferior, 75. 
superior, 134. 
palmaris profunda, 272. 
palpebralis inferior, 32. 44. 
superior, $2, 44. 
pancreatice, 468. 
pancreatico-duodenalis, 469. 
perforantes femorales, 631. 
mammariz interne, 
231; 
manus, 278. 
pedis, 676. 
pericardiace, 342. 
perinei superficialis, 401. 
peronea, 664. 
anterior, 664. 
petrosal, 15. 
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Arter. pharyngea ascendens, 100. 


phrenicz inferiores, 516. 
superiores, 331. 
plantaris externa, 671. 676. 
interna, 671. 
poplitea, 648, 
princeps cervicis, 374. 
pollicis, 278. 
profunda cervicis, 67. 374. 
femoris, 630. 
inferior, 247. 
superior, 246, 251. 
pterygoidee, 84, 
pterygo-palatina, 135. 
pudendz externz, 418, 600. 615. 
interne, 407. 555. 
pulmonalis, 322. 340. 
dextra, 323. 
sinistra, 323. 
pylorica inferior, 469. 
superior, 469. 
radialis, 262. 277. 287. 
indicis, 278. 
ranina, 92. 
recurrens interossea posterior, 287, 
radialis, 263. 
tibialis, 684. 
ulnaris anterior, 265. 
' posterior, 265. 
renales, 515. 
sacra media, 515. 557. 
sacro-lateralis, 553. 
scapularis posterior, 365. 
sigmoidea, 461. 
spermatica, 432. 513, 516. 
spheno-palatina, 135. 
spinales posteriores, 165. 388. 
spinalis anterior, 165. 387. 
splenica, 468, 
sterno-mastoidea, 75. 
stylo-mastoidea, 77. 731. 
subclavia dextra, 63. 
sinistra, 112. 327. 
sublingualis, 92. 
submentalis, 76. 
subscapularis, 226. 
superficialis cervicalis, (0) 66(d) 
365. 
vole, 263. 
supra-acromialis, 365. 
orbitalis, 5. 44, 
scapularis, 66. 240. 365. 
spinalis, 240. 
tarsea, 685. 
temporales profunda, 83. 
temporalis, 77. 
anterior, 5. 


Arter. temporalis media, 77. 


posterior, 5. 
superficialis, 5. 
thoracica acromialis, 226. 
alaris, 226. 
longa, 226. 
suprema, 225. 
thyroidea ima, 67. 
inferior, 66. 149. 
superior, 75, 149, 
tibialis antica, 683. 
postica, 663. 
tonsillaris, 75. 
transversalis perinei, 401. 
pontis, 166. 
pubis, 434, 
colli, 66. 365. 
faciei, 26. 177. 
tympanica, 83. 
inferior, 731. 
superior, 732. 
ulnaris, 264. 271. 
umbilicalis, 533. 
uterina, 556. 
vaginales hepatis, 498. 
vaginalis, 556. 
vertebralis, 65. 156. 165. 374. 
vesicalis inferior, 554. 
superior, 554. 
vestibuli, 740. 
vidiana, 135. 


. 


Articular popliteal arteries, 649. 


nerves, 651, 652. 


Articulation, acromio-clavicular, 238. 


astragalo-scapboid, 696. 

astragalus to os calcis, 697. 

atlo-axoidean, 158, 159. 

of bones of the tympanum, 

730. 

of carpal bones, 294. 

carpo-metacarpal, 295. 

of cervical vertebra, 157. 

chondro-costal, 354. 
sternal, 353. 

of coceygeal bones, 590. 

coraco-clavicular, 238. 

of costal cartilages, 354. 

costo-clavicular, 161. 

vertebral, $52. 
crico-arytenoid, 153. 
thyroid, 152. 
of cuneiform bones, 699. 
cuneiform to cuboid, 699. 
to scaphoid, 699. 
of dorsal vertebra, 354. 
femoro-tibial or knee, 689. 
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Articulation, humero-cubital or elbow, 
289. 
ilio-femoral or hip, 654. 
of lower jaw, 81. 
of lumbar vertebra, 354. 
of the metacarpal bones, 295. 
metacarpo-phalangeal, 297. 
metatarsal, 701. 
metatarso-phalangeal, 701. 
occipito-atloidean, 158. 
axoidean, 159. 
os calcis to cuboid, 698. 
to scaphoid, 697. 
peroneo-tibial, 693. 
phalangeal of fingers, 297. 
of toes, 702. 
of pubic symphysis, 592. 
radio-carpal or wrist, 292. 
cubital inferior, 299. 
superior, 291, 
sacro-coccygeal, 589. 
iliac, 590. 
vertebral, 589, 
scaphoid to cuboid, 699. 
to cuneiform, 698. 
scapulo-clavicular, 238. 
humeral, 253. 
sterno-clavicular, 160, 
tarso-metatarsal, 699. 
temporo-maxillary, 81]. 
thyro-arytenoid, 147. 
tibio-tarsal or ankle, 694. 
of vertebra, 354. 
Arcus externus diaphragmatis, 523. 
internus diaphragmatis, 523. 
Arytzno-epiglottidean folds, 147. 
Arytznoid cartilages, 151. 
glands, 148. 
muscle, 144. 
Ascending cervical artery, 67. 
vein, 67. 
pharyngeal artery, 100, 
vein, 10], 
Attollens aurem, 2. 
oculum, 41. 
Attrahens aurem, 2. 
Auditory tube, external, 723. 
nerve, (0) 172. (d) 18. 741. 
Auricle of the ear, 33. 
Auricles of the heart, 311. ; 
left, 318. 
right, 314. 
Auricule, 311. 
Auricular artery, posterior, (d) 5. (0) 76. 
nerves, anterior, 7. 87. 
inferior, 87. 


Auricular nerves, posterior, 7. 36. 
vein, 6. 
nerve of vagus, (0) 105. (d) 733, 
Auriculo-temporal nerve, 7. 86. 
Auriculo-ventricular aperture, left, 319. 
right, 316. 
Auricularis magnus nerve, 7. 53. 
Axilla, 219. 
dissection of, 215. 219. 
Axillary artery, 224. 
glands, 221, 
plexus, 227, 
vein, 220. 226. 
Axis, coeliac, of artery, 468. 515. 
thyroid, of artery, 66. 
Azygos artery, 650. 
ganglion, 561. 
veins, (0) 527. (d) 343. 
uvulz muscle, 123. 


Back, dissection of, 358. 
Base of brain, 180. 
of the skull, arteries of, 15. 19. 
dissection of, 8. 
nerves of, 16, 20. 
Rasilar artery, 166. 
sinus, 14. 
Basilic vein, 241. 
Beak of the corpus callosum, 184, 
Biceps femoris muscle, 653. 689. 
flexor cubiti, 244. 253. 281. 
Bicuspid teeth, 126. 
Bile ducts, 471. 
structure, 484. 
Biventer cervicis muscle, 369. 
Bladder, 566. : 
ligaments of, 538. 540. 
connections of, 541. 550. 
structure of, 566. 
Bones of the ear, 728. 
ligaments of, 730. 
muscles of, 730. 
Brachial aponeurosis, 244. 
artery, 245. 
plexus, 68. 227. 
veins, 247. 
Brachialis anticus, 249. 280. 
Brachio-cephalic artery, 326. 
vein, left, 329. 
right, 329. 
Brain, base of, 180. 
examination of interior, 186. 
membranes of, 8. 162. 
origin of nerves, 169. 
removal of, 10. 
vessels of, 165. 
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Breast, 217. 
Bronchial arteries, (0) 342. (d) 340. 
glands, 336. 
veins, (0) 340, 342. 
Bronchus, left, 336. 
right, 336. 
structure of, 339. 
Brunner’s glands, 483. 
Buccal artery, 84. 
nerve, 85. 
Buccinator muscle, 24. 
Bulb of the urethra, 546. 
artery of, 407. (d) 574. 
nerve of, 408. 
Bulbi vestibuli, 580. 
Bulbous part of the urethra, 571. 
Bulbus olfactorius, 170. 


Calamus scriptorius, 205. 
Calices of the kidney, 506. 
Caliciform papille, 139. 
Canal of Petit, 720. 
of the tensor tympani, 727. 
Capsular arteries, inferior, 516. 
middle, 516. 
superior, 517. 
veins, 521. 
ligament of the hip, 655. 
of the knee, 689. 
of the shoulder, 253. 
of the thumb, 295. 
Capsule of crystalline lens, 722. 
of Glisson, 499. 
supra-renal, 506. 
Caput coli, 485. 
gallinaginis, 570. 
Cardiac nerve, inferior, (0) 111.116. (d) 
335. 
middle, (0) 110. 116. 
(d) 335. 
of pneumo-gastric, (0) 
106. 332. (d) 313. 334. 
superior, (0) 110. 116. 
(d) 335. 
plexus, 313. 334, 
Carnee columne, 316. 319. 
Carotid artery, external, 74. 
internal, (d) 19. 167. (c) 
99. 
left cominon, 113. 326. 
right common, 71. 
plexus, 19. 
Carpal artery, radial anterior, 263. 
posterior, 287, 
ulnar anterior, 262. 
posterior, 262. 
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Carpo-metacarpal articulation, 295. 
Cartilage, arytenoid, 151. 
cricoid, 150. 
cuneiform, 151. 
of the ear, 34. 
interarticular of the clavicle,161. 
238. : 
interarticular of hip, 655. 
of jaw, 81. 
of knee, 692. 
of ribs, 352. 
of vertebra, 355. 
of wrist, 293. 
interosseous of carpus, 294. 
of tarsus, 697. 
520." 
thyroid, 150. 
triangular of the nose, 128. 
Cartilages of the nose, 29. 
of Santorini, 151, 
of trachea, 151. 
Caruncula lachrymalis, 32. 
Caruncule myrtiformes, 578. 
Cava, inferior, 329. 465. 519. 
superior, 328. . 
Cavernous body, 572. 
artery of, (0) 408. (d) 
573. | 
plexus, 19. 
sinus, 14, 
Cavities of the heart, 313. 
Cavity of the omentum, 455. | 
Central artery of the retina, (0) 44. (d) 
718. 
pillar of the cochlea, 736. 
Centrum ovale cerebri, 187. 
Cephalic vein, 242. 
Cerebellar arteries, inferior, 165. 
superior, 166. 
Cerebellum, form of, 200. “ 
lobes of, 202 : 
structure of, 203. 
Cerebral artery, anterior, 167. 
middle, 168. 
posterior, 166. 
protuberance, form, 178. 
structure, 178. 
Cerebrum, division into lobes, 181. 
form of, 179. 
structure, 198. 
Cervical fascia, 50. 56. 
ganglion, inferior, 111. 
middle, 110. 
superior, 109. 
glands, 54. 
nerves, anterior branches, 68. 156. 
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Cervical nerves, posterior, 371. 
plexus of nerves, 69. 
deep branches, 
70. 
superficial, 53. 
Cervicalis ascendens artery, 67. 
muscle, 369. 
vein, 66. 
profunda artery, (0) 67. (d) 
374, 
vein, 375. 
superficialis nerve, 54. 55. 
Cervico-facial nerve, 37. 
Cervix uteri, 581. 
vesice, 542. 
Chamber of the eye, anterior, 716. 
posterior, 716. 
Cheeks, 126. 
Chiasma of the optic nerves, 171. 
Chondro-costal articulations, 354. 
sternal articulations, 353. 
Chorda tympani nerve, (0) 137. (d) 88. 
93. 
Chorde tendinex, 317. 
vocales, 147 
Willisii, 10, 
Choroid artery of the brain, 168. 
coat of the eye, 710. 
plexuses of the brain, 194, 195. 
206. 
veins of the eye, 715. 
of the brain, 194. 
Choroidal epithelium, 712. 
Cilia, 30. 
Ciliary arteries, (0) 44. (d) 715. 
ligament, 713. 
muscle, 713. 
processes of the choroid, 711. 
of the hyaloid, 720. 
nerves of nasal, (0) 42. (d) 715. 
of lenticular ganglion, 43. 
715. 
Cirele of Willis, 168. 
Circular sinus, 14. 
Circumflex artery, anterior, 226, 235. 
external, 623. 
iliac artery, deep, 435. 
superficial, 615. 
(d) 600. 
internal, 631. 645. 
posterior, 226.236. 
nerve, (0) 227. (d) 236. 
Clavicular cutaneous nerves, 54. 
Clitoris, 577. 4 
Cochlea, 735. 
nerve of, 741. 
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Cochlea, vessels of, 740. 
Coccygeal artery, 641. 
muscle, 536. 
nerve, 379. 559. 
Coecum coli, 485. 
connections of, 450. 
structure of, 487. 
Coeliac artery, 468. 
plexus, 474. 
Colic artery, left, 461. 
middle, 460. 
right, 460. 
veins, 460, 461. 
Colon, 484. 
course of, 450. 
structure of, 487. 
Columne carne, 316. 319, 
Columns of the cord, 390. 
vagina, 579, 
Comes nervi ischiadici artery, 641. 
phrenici artery, 331. 
Commissure, anterior, 196. 
of the cerebellum, 205. 
of the cord, 390. 
great, 183, 
of the optie nerves, 171. 
posterior, 196. 
soft, 195. 
Communicating artery of anterior cere- 
kad bral, 167.. 
of posterior cere- 
bral, 168. 
in the palm, 272, 
saphenous nerve, 652. 
659. : 
Complexus muscle, 369. 
Compressor of the nose, 22. 
of the urethra, 406. 
Conarium, 197. 
Concha, 33. 
Coni vasculosi, 512. 
Conical papille, 139. 
Conjoined tendon, 426. 
Conjunctiva, 32. 
Conoid ligament, 238. 
Constrictor inferior, 119. 
of the fauces, 123. 
middle, 119. 
superior, 119. 
urethre, 406. 
Convolutions of the brain, 185. 
of corpus callosum, 185. 
of longitudinal fissure, 185. 
of hemisphere, 185. 
Coraco-brachialis muscle, 245. 
clavicular articulation, 238. 
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Coraco-humeral ligament, 253. 
Cordiform tendon, 522. 
Cornea, 708. 
Cornicula laryngis, 151. 
Cornua of lateral ventricle, 189. 
Corona ciliaris, 720. 
glandis, 546. 
Coronary vessels of the heart, 311. 
of the lips, 26. 
artery of the stomach, 468. 
ligament of the liver, 458. 
plexus of the stomach, 474. 
plexuses of the heart, 313. 
vein of the stomach, 470, 
Corpora albicantia, 182. 
Arantii, 317. 320, 
carvernosa, 545. 
Malpighiana, 492, 
mamillaria, 182. 
olivaria, 175. 179. 
pyramidalia anteriora, 175. 
posteriora, 177. 
quadrigemina, 198, 
restiformia, 175. 177. 
Corpus callosum, 183. 187. 
ciliare, 711. 
dentatum cerebelli, 205. 
denticulatum, 116. 
fimbriatum, 585. 
uteri, 585. 
geniculatum externum, 197. 
internum, 197. 
Highmori, 510. 
luteum, 585. 
olivare, 175. 179. 
psalloides, 191. 


spongiosum urethra, 546. 573. 


striatum, 191. 200. 
thyroideum, 113. 
Corpuscules of Malpighi, 492. 504. 
Corrugator supercilii muscle, 22. 
Cortical substance of the kidney, 502. 
Costo-clavicular ligament, 161. 
coracoid membrane, 223. 
transverse ligament, 353. 
Cotyloid ligament,.655. 
Covered band of Reil, 185. 
Cowper’s glands, 406. 
Cranial aponeurosis, 3. 
nerves, 16. (0) 169. 
Cremaster muscle, 425. 
Cremasteric artery, 433, 
; fascia, 425. 
Cribriform fascia, 601. 
Crico-arytenoid articulation, 153. 
muscle, lateral, 144. 
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Crico-arytenoid muscle, posterior, 143. 
Crico-thyroid articulation, 152, 
membrane, 152. 
, muscle, 143. 
Cricoid cartilage, 150. 
Crucial ligaments, 691, 
Crura cerebelli, 204. 
cerebri, 182. 
of the diaphragm, 522. 
of the fornix, 190. 197. 
Crureus muscle, 621. 
Crural arch, 608. 
deep, 433. 
canal, 610. 
hernia, 443. 611. 
nerve, (0) 530. (d) 623. 
ring, 445, 611. 
Crypts of Lieberkuehn, 482. 
Crystalline lens, 720. 
capsule, 722. 
Cupola cochlex, 736. 
Cuneiform articulations, 699, 
cartilages, 151. 
Cutaneous nerves of the abdomen, 416, 
of the arm, 242. 
of the back, 359. 
of the buttock, 635. 
of the face, 35. 
of the foot, back, 680. 
sole, 666. 
of the forearm, 257. 
of the hand, back, 257. 
palm, 270. 
of the head, 6. 
of the leg, back, 658. 
front, 608. 
of the neck, behind, 359. 
fore part, 53. 
55. 
of the perineum,398. 401. 
of the shoulder, 234. 
of the thigh, back, 652. 
front, 603. 
of the thorax, 216. 
Cystic artery, 470. 
duct, 500. 
plexus of nerves, 474, 


Decussation of the pyramids, 177. 
Deep cervical artery, (0) 67. (d) 374. 
crural arch, 433. 
transverse muscle of perineum, 407. 
Deferential artery, 554. 
Deltoid ligament, 695, 
muscle, 234, 
Dens sapientiz, 126. 
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‘Dental artery, anterior, 96. 
inferior, 83. 88. 
superior, 84. 
nerve, anterior, 96. 
inferior, 87. 
posterior, 96. 
Dentate fascia, 193. 
ligament, 384. 
Descendens noni nerve, 73. 
Depressor anguli oris, 24. 
epiglottidis, 145. 
labii inferioris, 23. 
ale nasi, 22. 
Diaphragm, 350. 521. 
arteries of, 331. 516. 
plexus of, 473. 
Digastric muscle, 72. 
nerve, 36, 
Digital arteries of plantar, 676. 
of radial, 278. 
of tibial, anterior, 676. 
of ulnar, 272. 
nerves of median, 273. 
of plantar, 672. 
of radial, 257. 
of ulnar, 258. 273. 
Dissection of the abdomen, 413. 
of the abdominal cavity, 447. 
of the abdominal wall, 414. 
of the anterior commissure, 196. 
of the arm, 240. 
of the axilla, 215. 219. 
of the back, 358. 
of the base of the skull, 8. 
of the brain, membranes, and 
nerves, 179, 
of the buttock, 634. 
of the cardiac plexus, 333. 
of the carotid artery, internal, 
98. 
of the carotid plexus, 19. 98. 
of the cerebellum, 200. 
of the cerebrum, 179. 
of the corpus callosum, 187. 
striatum, 192, 
200, 
of the crus cerebri, 182. 200. 
of the external ear, 33. 
of the internal ear, 723. 733. 
of the eighth nerve, 101. 
of the eye, 706. 
lids, 31. 
of the face, 20. 
of femoral hernia, 443. 608. 
of the fifth ventricle of the 
brain, 190. 


Dissection of the foot, back, 679. 
sole, 667. 
of the forearm, 254. 
back, 281. 
front, 254. 
of the fourth ventricle, 205. 
of the glosso- pharyngeal nerve, 
101. 
of the hand, back, 281. 
palm, 269, 
of the head, deep parts, 131. 
external parts, 1. 
of the heart, 311. 
of the hypogastric plexus, 462. 
of the inferior maxillary nerve, 
18882, 
of the inguinal hernia, 436. 
region, 435. 
of the internal maxillary artery, 
78. 82. 
of Jacobson’s nerve, 732. 
of the labyrinth, 734. 739. 
of the larynx, 142, 
cartilages, 149. 
muscles, 143. 
nerves, 148. 
of the lateral ventricles, 188. 
of the left side of the neck, 111. 
of the leg, back, 656. 
front, 676. 
of the ligaments of atlas and 
axis, 157, 
of the ligaments of atlas and 
occiput, 157. 
of the ligaments of axis and 
occiput, 159. 
of the ligaments of clavicle and 
scapula, 238. 
of the ligaments of hip-joint, 
655, 
of the ligaments of jaw, 81. 
of the ligaments of lower limb, 
688. 
of the ligaments of pelvis, 
589. 
of the ligaments of ribs, 352. 
of the ligaments of shoulder, 
252. 
of the ligaments of upper limb, 
289, 
of the ligaments of the verte- 
bre, 354. 
of the lower limb, 597. 
of Meckel’s ganglion, 131. 
of the medulla oblongata, 176. 
of the neck, 48. 
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Dissection of the neck, anterior triangle, 56. | Dorsal nerves, posterior branches, 372. 


posterior triangle, 49, of the penis, (0) 408. (d) 419. 
of the ninth nerve, 88. 101. Dorsi-spinal veins, 375. 
of the nose, 127. Ductus ad nasum, 48. 
of the ophthalmic of the fifth arteriosus, 323. 
nerve, 37. communis choledochus, 471. 
of the orbit, 37. cysticus, 500. 
of the otic ganglion, 137. ejaculatorius, 566. 
of the pelvis, female, 547. hepaticus, 471. 
side view, 547. lymphaticus, 113. 346. 
of the pelvis male, 538. pancreaticus, 489. 
side view, 533. Stenonis, 27. 
of the perineum, female, 410. thoracicus, 113. 346, 527, 
male, 394. Whartoni, 94. 
of the pharynx, 117. Duodenum, connections, 465. 
of the pneumo-gastrice nerve, peritoneum of, 457. 
101" structure, 480, 
of the pons, 178. Dura mater, 8. 
of the popliteal space, 647. - of the cord, 381. ; 
of the portio dura nerve, 35. nerves of, 15. 
135. vessels of, 15. 
of the portio mollis nerve, 739, 
of the pterygoid region, 78. Far, external, 38. | 
of the sacral plexus, 558. internal, 725. 
of the saphenous opening, 605. Eighth nerve, 18. 102. (0) 172. | 
of the semilunar ganglia, 472, | Elastic Jayers of cornea, 709. 
of the shoulder, 234. Elbow-joint, 289. 
of the soft palate, 122. Eminentia collateralis, 190. | 
of the solar plexus, 472. Encephalon, 164. 
of the spermatic cord, 431. Endocardium, 322. 
° of the spinal cord, 381. Endolymph, 789. ; 
of the submaxillary region, 88. | Epididymis, 512. | 
of the superior maxillary nerve, | Epigastric artery, 434. 
95. Epigastric artery, superficial, 600. (d) 418, 
of the testis, 508. region of the abdomen, 447. 
- of the thigh, back, 646. veins, 434. 
front, 597. Epiglottidean gland, 152. 
of the third ventricle, 195. Epiglottis, 151. 
of the thorax, 302. Epiploon, 455. q 
of the tongue, 138. Erector clitoridis, 411. } 
of the triangular space of the penis, 402. { 
thigh, 613. spine, 368. i 
of the tympanum, 725. Ethmoidal arteries, 44. k 
vessels and | Eustachian tube, cartilaginous part, 121. 
nerves, 731, 732. osseous part, 728. . 
of the upper limb, 214. valve, 315. 
of the vena cava inferior, 464. Expansion from the vasti, 622. 
of the vidian nerve, 131. Extensor carpi radialis brevis, 282. 
Divisions of the cord, 390. longus, 282. 
Dorsal artery of the foot, 676. 684. carpi ulnaris, 283. 
of the penis, 408. (d) 419. digiti minimi, 283. 
of the tongue, 52. digitorum brevis, 686. 
of the scapula (0) 226. (d) communis, 283. 
240. longus pedis, 682. 
nerves, anterior branches, 349. 380. | indicis, 285. 


531. ossis metacarpi, 284, 
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Extensor proprius pollicis, 682. 
primi internodii pollicis, 285. 
secundi internodii pollicis, 285. 
External cutaneous nerves of arm, 243. 
cutaneous nerve of thigh, (0) 
529. (d) 603. 
Eye, 102. 
brows, 30. 
globe, 706. 
lashes, 30. 
lids, 30. 
nerves of, $2. 
structure, 30. 
vessels of, 33. 


Facial artery, (d) 25. (0) 75. 
nerve, (d) 35. (c) 136. (0) 172. 
vein, 26. 
Falciform ligament of the liver, 458. 
border of saphenous opening, 
607. 
Fallopian tube, 549. 585. 
Falx cerebelli, 12. 
cerebri, 9. 
Fascia axillary, 215. 
brachial, 244. 
cervical, deep, 50. 56. 
costo-coracoid, 223. 
cremasteric, 425, 
cribriform, 601. 
dentata, 193. 
dorsal of the foot, 680. 
of the forearm, 258. 
iliac, 444. 526. 
intercohumnar, 422. 
intermuscular of the humerus, 251. 
of the thigh, 622. 
lata, 605. 
of the leg, 659. 661. 680. 
lumborum, 363. 
obturator, 534. 
palmar, 270. 
pelvic, 534. 
perineal, deep, 404. 
superficial, 451. 399. 
plantar, deep, 667. 
propria, 512. 
of the quadratus, 526. 
recto-vesical, 537. 
spermatic, 422. 
temporal, 3. 
transversalis, 430. 444, 
Fasciculus teres, 179. 
Femoral arch, 608. 
artery, 614. 618. 
canal, 610. 


Femoral hernia, 443. 611. 
ring, 445, 611. 
sheath, 445. 609. 
interior of, 610. 
vein, 615. 619. 
Femoro-tibial articulation, 689. 
Fenestra ovalis, 726. 
rotunda, 726, 
Fibres of the cerebrum, 198. 
of the cerebellum, 204. 
Fifth nerve, 17. 171. 
Fillet of Reil, 176. 179. 198. 
of the corpus callosum, 184. 
Fimbriz of the Fallopian tube, 585. 
First nerve, (0) 169. (d) 130. (c) 16. 
Fissure of the cerebrum, 193. 
longitudinal, 494. 
of Sylvius, 181. 
transverse, 494. 
for vena cava, 495. 
Fissures of Santorini, 35. 
of the cord, 389. 
Flexor accessorius muscle, 674. 
brevis minimi digiti, 277. 
pedis, 675. 
carpi radialis, 260. 280. 
ulnaris, 260. 
digitorum brevis pedis, 670. 
longus pedis, 662. 673. 
profundus, 268. 274. 
sublimis, 264. 274. 
pollicis longus, 268. 275. 
pedis, 662. 674. 
pollicis brevis, 276. 
pedis, 674. 
Flocculus cerebelli, 203. 
Follicles Meibomian, 32. 
ceruminous, 724. 
solitary, 488. 
Foramen centrale of the eye, 717. 
of Monro, 191. 
ovale, 315. 318. 
of Winslow, 456. 
Foramina Thebesii, 315. 
Forearm, dissection of, 254. 
cutaneous nerves, 257. 
veins, 256. 
Fornix, 190. 197. 
Fossa semi-elliptica, 734. 
hemispherica, 734. 
ischio-rectal, 396. 
navicular of the urethra, 571. 
of the pudendum, 577. 
ovalis, 314. 
Fossz of abdominal wall, 443. 
Fourth nerve, (0) 171. (¢) 17. (d) 39. 
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Fourth ventricle, 205. 
Fovea semi-elliptica, 734. 
hemispherica, 734. 
Frena epiglottidis, 151. 
Frenulum labii, 125, 
Frenum lingua, 126, 
preputii, 545. 
Frontal artery, 5. 44. 
nerve, 39. 
vein, 6. 
Fungiform papillz, 139, 


Galen, veins of, 194. 
Ganglia, cervical, inferior, 111. 
middle, 110. 
superior, 109. 
lumbar, 530. 
sacral, 560. 
semilunar, 473. 
of spinal nerves, 387. 
thoracic, 347. 
Ganglion of the vagus, 104. 
azygos, 561. 
Gasserian, 17. 
impar, 561. 
jugular, 103. 
lenticular, 43. 
Meckel’s, 132. 
ophthalmic, 43. 
otic, 138. 
petrosal, 103. 
spheno-palatine, 132. 
submaxillary, 93. 
thyroid, 110. 

Gall bladder, 499. 

' structure, 500. 

Gastric artery, 468. 
plexus, 474. 
vein, 470. 

Gastro-colic omentum, 455. 
duodenal artery, 469. 
epiploic arteries, 469. 

veins, 470. 
hepatic omentum, 455. 
Gastrocnemius muscle, 660. 
Gemellus inferior muscle, 644. 
superior muscle, 643. 

Genio-hyo-glossus, 91, 

hyoid muscle, 91. 


Genito-crural nerve, (0) 529. (d) 433. 608. 


Gimbernat’s ligament, 423. 609. 
Gland, epiglottidean, 152. 
lachrymal, 39. 
parotid, 27. 
pineal, 197. 
pituitary, 183. 
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Gland, prostate, 543, ° 
sublingual, 94. 
submaxillary, 89. 

Glands, arytenoid, 124. 
axillary, 221. 
bronchial, 346. 

Bartoline’s, 580. 
Brunner’s, 483. 
cardiac, 346. 
cervical, 54. 
ceruminous, 724, 
concatenate, 54. 
Cowper’s, 406. 
inguinal, 418. 601. 
intercostal, 346. 
labial, 126, 
laryngeal, 147, , 
lingual, 141. 
lumbar, 527. 
mammary, 217. 
mediastinal, 346. 
Meibomian, 31. 
mesenteric, 460, 
molar, 29. 
odoriferous, 545. 
cesophageal, 346. 
of Pacchionus, 10. 
pelvic, 562. 
Peyer’s, 483. 
popliteal, 652. 
solitary, 483. 

Glans of the clitoris, 578. 

of the penis, 546. 

Glasserian fissure, 726. 

Glenoid ligament, 254. 

Glisson’s capsule, 499. 

Globus major epididymis, 512. 
minor epididymis, 512, 


‘ 


Glosso-pharyngeal nerve, (0) 172. 


102, 142. 

Glottis, 146. 

Gluteal artery, (0) 554. (d) 639. 
nerve, superior, 560. 626. 
nerves, inferior, 642, 

Gluteus maximus muscle, 636. 
medius muscle, 638. 
minimus muscle, 640.° 

Graafian vesicles, 584. 

Gracilis muscle, 626. 

Great omentum, 455. 

Grey substance of the cord, 390. 


of the corpus striatum, 


192, 


(d) 


of the medulla oblongata, 


207. 


of the third ventricle, 196. : 
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Grey tubercle of Rolando, 207. 
Gustatory nerve, 88. (d) 92. 142. 
Gyrus fornicatus, 185. 


Half arch of the palate, 122. 
Ham, 647. 
Hamulus lamine spiralis, 737. 
Hand, 269. 
dissection of, 269. 
Hemorrhoidal artery, inferior, 398. 
middle, 554. 
‘superior, (0) 461. 
(d) 557. 
nerve, inferior, 398. 
plexus, 561. 
Head, dissection of, 1. 
Heart, 309. 
dissection of, 313. 
structure of, 320. 
Helicis major muscle, 34. 
minor muscle, 34. 
Helicotrema, 737. 
Helix, 33. 
Hepatic artery, 469. (a) 498. 
cells, 497. 
ducts, 471. 484. (0) 498. 
plexus, 474. 
veins, 495. 499. 
Hernia, crural or femoral, 443. 
inguinal, external, 436. 
internal, 439. 
umbilical, 442, 
Hip-jcint, 654. 
Hippocampus, major, 193. 
minor, 193. 
Hollow before elbow, 259. 
Humero-cubital articulation, 289. 
Hyaloid canal, 719. 
membrane, 719. 
Hymen, 578. 
Hyo-glossus muscle, 91. 
Hyoid bone, 149. 
Hypochondriac region of abdomen, 448. 
Hypogastric plexus of nerves, 463. 
region of the abdomen, 447. 


Hypoglossal nerve, (0) 173. (¢) 173. 


(d) 107. 93. 


Tleo-ccecal valve, 486. 
Tleo-colic artery, 460. 
valve, 486. 
Tleum intestine, connections of, 449. 
structure of, 480, 
Iliac artery, common, 517. 
external, 518, 
internal, 552. 


Iliac fascia, 444. 526. 

region of the abdomen, 448. 

vein, common, 519. 
external, 519. 
internal, 557. 

Iliacus muscle, 525. 633. 

Ilio-femoral articulation, 654. 
hypogastric nerve, 417. 429. 529. 
inguinal nerve, (d) 603, 417. 429. 

(0) 529. 
lumbar artery, 553. 
Tncisor branch of nerve, 87. 
teeth, 126. 

Incus, 729. 

Indicator muscle, 285. 

Inferior cornu of the lateral ventricle, 

189. 
Inferior maxillary nerve, (0) 17. (d) 85. 
Infra-orbital artery, 84. 96. 
nerve, 96. 37. 
vein, 97. 
scapular artery, 234. 
spinal artery, 240. 
trochlear nerve, 42. 
Infra-spinatus muscle, 236. 
Infundibulum of the brain, 183. 
of the cochlea, 737. 
Inguinal canal, 437. 
glands, 418. 601. 
hernia, external, 436. 
internal, 439. 
region of the abdomen, 448. 
Innominate artery, 326. 
veins, 328. 
Interarticular cartilage of the jaw, 81. 
cartilage sterno-clavicular, 
161. 
cartilage of the wrist, 293. 
cartilages of the knee, 692. 
Interclavicular ligament, 161. 
Intercclumnar fascia, 422. 
fibres, 422. 
Intercostal aponeurosis, 321. 


arteries, anterior branches, 
342. 434. 
posterior branches, 
374. 
artery, superior, (0) 67. (d) 
343. 


muscle, external, 230, 349. 
internal, 230. 349. 
nerves, 349. (d) 232. 429. 


nerves, cutaneous anterior, 
216. 417. 

nerves, cutaneous lateral, 216. 
416. 
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. Intercostul veins, superior, 343. 
Intercosto-humeral nerve, (0) 217. (d) 
248. 
Intestine, large, 484. 
small, 479. 
Intermuscular septa of the arm, 251. 
of the thigh, 622. 
Internal cutaneous nerves of arm, 243. 
Internal cutaneous nerve of thigh (d) 
604. (0) 624. 
Interosseous arteries of the foot, 685. 
of the hand, 278. 
287. 
artery, anterior, 269. 
posterior, 265. 286. 
ligament of the arm, 291. 
of the leg, 694. 
muscles of the foot, 677. 
of the hand, 279. 
nerve, anterior, 269. 
posterior, 287. 
Interspinal muscles, 377. 
Intertransverse muscles, 155. 377. 
Intervertebral substance, 355. 
Intestinal arteries, 459. 
canal divisions, 449. 
structure, 480, 487. 
Intra-spinal arteries, 392. 
veins, 393. 
Tris, 713. 
structure of, 714. 
Ischio-rectal fossa, 390. 
Island of Reil, 181. 
Isthmus faucium, 121. 
of the thyroid body, 114. 
of the uterus, 582. 
Iter a tertio ad quartum ventriculum, 195, 
ad infundibulum, 195. 


Jacob’s membrane, 717. 
Jacobson’s nerve, (0) 103. (d) 732. 
Jejunum, connections of, 449, 
structure, 480. 
Joint, ankle, 694. 
elbow, 289. 
hip, 654. 
knee, 689. 
lower jaw, 81. 
shoulder, 253. 
wrist, 292. 
Jugular ganglion, 103. 
vein, anterior, 59. 
external, 50. 84. 
internal, 72. 100, 


INDEX. 


Kidney, 501. 
connections of, 452. 
structure, 502. 
vessels of, 504. 
Knee of the corpus callosum, 184. 
Knee-joint, 689. 


Labia pudendi externa, 577. 
interna, 578. 
Labial glands, 126. 
artery, inferior, 26. 
nerve, 87. 
Labyrinth, membranous, 738. 
osseous, 733. 
Lachrymal artery, 32. 43. 
canals, 47. 
duct, 48. 
gland, 39. 
nerve, 40. 
sac, 48. 
Lacteal vessels, 460. 
Lacune of the urethra, 571. 
Lamina cinerea, 183. 
spiralis cochlex, 737. 
Lamine of cerebellum, 201. 203. 
of the lens, 721. 
Large intestine connections, 450. 
structure and 
form of, 484. 
Laryngeal arteries, 149. 
nerve, external, 105. 
inferior, (0) 106. 332. 
(d) 148. 
superior, (0) 105. (d) 
148. 
pouch, 146. 
veins, 149. 
Larynx, 142. 
aperture of, 146. 
cartilages of, 149. 
interior of, 145. 
muscles, 143. 
nerves, 148. 
ventricle, 146. 
vessels, 149. 
Lateral column of the cord, 177. 
sinus, 13. 
ventricles, 188. 
Latissimus dorsi, 228. 361. 
Laxator tympani, 731. 
Leg, dissection of the back, 656. 
front, 705. 
Lens of the eye, 720. 
structure of, 721. 
Lenticular ganglion, 43. 
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Levator anguli oris, 23. 


scapula, 363. 


ani, 398. 536. 
glandule thyreoidex, 114. 
labii superioris, 23. 


aleeque nasi, 22. 


menti, 24. 

palati, 123. 

palpebre superioris, 40. 
Levatores costarum, 379. 
Lieberkuehn’s crypts, 482. 
Ligament of the lung, 304. 
Ligaments of the bladder, 538. 540. 


Ligament, 


of the larynx, 152. 
of the ovary, 550. 
of the pinna, 35. 
of the uterus, 548, 
acromio-clavicular, 238. 
alar of the knee, 691. 
annular, anterior of the ankle, 
681. 
external of the ankle, 
681. 
internal of the ankle, 
666. 
anterior of the wrist, 
280. 
posterior of the wrist, 
281. 
anterior, special, of ankle, 695. 
of elbow-joint, 
290. 
of knee-joint, 
690. 
of wrist-joint, 
292. 
astragalo-scaphoid, 696. 
atlo-axoid, anterior, 158. 
posterior, 158. 
transverse, 159. 
calcaneo-astragaloid, 697. 
caleaneo-cuboid, 698. 
caleaneo-scaphoid, 697. 
capsular of the hip, 655. 
of the knee, 689. 
of the shoulder, 253. 
of the thumb, 295. 
carpal, dorsal, 294. 
palmar, 294. 
carpo-metacarpal, 295. 
chondro-sternal, 353. 
common, anterior, of vertebra, 
$55. 
common, posterior, 355, 
conoid, 238. 
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Ligament, coraco-acromial, 239. 


clavicular, 238. 
humeral, 253. 
costo-clavicular, 161 
coracoid, 223. 
transverse, anterior, 353. 
middle, 353. 
posterior, 353. 
costo-vertebral, 352. 
cotyloid, 655. 
crico-thyreid, 152. 
crucial, 691. 
deltoid, 695. 
dentate, 384. 
dorsal of the carpus, 294. 
of Gimbernat, 609. 
glenoid, 254. 
ilio-femoral, 655. 
lumbar, 591. 
interarticular of the clavicle, 
161. 238. 
of the hip, 655. 
of the jaw, 81. 
of the knee, 692. 
of the pubes, 592. 
of the ribs, 352. 
of the wrist, 293. 
interclavicular, 161. 
interosseous of astragalus and 
os caleis, 697. 
interosseous of carpus, 294. 
interosseous of cuneiform bones, 
699. 
interosseous ofmetacarpal bones, 
296. 
interosseousof metatarsal bones, 
700. 
interosseous of radius and ulna, 
291. 
interosseous of the scaphoid, 
and cuboid, 699. 
interosseous of the tibia and 
fibula, 694. 
interosseous, inferior, of the 
tibia and fibula, 694. 
interspinal, 357. 
intertransverse, 357. 
intervertebral, 355. 
lateral, external of the ankle, 
695. 
lateral, internal, 695. 
lateral, external of the carpus, 
294. 
lateral, internal, 294. 
lateral, external of the elbow,289. 
3c 3 
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Ligament, lateral, internal, 289. 
lateral, phalangeal of the foot, 
702. 
Jateral, phalangeal of the hand, 
297, 
lateral, external of the jaw, 81. 
lateral, internal, 81. 
lateral, external of the knee, 
689. 
lateral, internal, 690. 
lateral, external of the wrist, 
292. 
lateral, internal, 292. 
long plantar, 698. 
metacarpal, dorsal, 295. 
palmar, 295. 
metatarsal, dorsal, 701. 
palmar, 701. 
mucous, 691. 
obturator, 592. 
occipito-atloid, anterior, 158. 
posterior, 158. 
occipito-axoid, 159. 
odontoid, 159. 
orbicular of the radius, 291. 
of the patella, 690. 
peroneo-tibial, 693. 
of Poupart, 423. 608. 
posterior of ankle, 695. 
of elbow, 290. 
of knee, 690. 
of wrist, 292. 
proper of the scapula, 239. 
pubic anterior, 592. 
posterior, 592. 
round of the hip, 655. 
round of the radius and ulna, 
292. 
sacro-coccygeal, anterior, 589. 
posterior, 590, 
sacro-iliac, anterior, 590. 
posterior, 590. 
sacro-sciatiec, large, 591. 645. 
sacro-sciatic, small, 591. 
sacro-vertebral, 589. 
of the scapula, anterior, 239. 
posterior, 239. 
sterno-clavicular, anterior, 160, 
posterior,161. 
stylo-hyoid, 97. 
maxillary, 80. 
sub-pubic, 592. 
supra-spinous, 357. 
suspensory of penis, 419. 
tarso-metatarsal, dorsal, 700. 
plantar, 700. 
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Ligament, thyro-hyoid, 152. 
arytenoid, 147, 
tibio-tarsal, 695. 
transverse of the atlas, 159. 
of the fingers, 271. 
of the hip, 655. 
of the knee, 693. 
of the metacarpus, 
279. 
of the metatarsus, 
677. 
of the toes, 669. 
trapezoid, 238, 
triangular of the abdomen, 423, 
of the urethra, 404. 
of Winslow, or posterior, 690. 
Ligamentum arcuatum, 523. 
denticulatum, 384. 
latum pulmonis, 304. 
longum planta, 698. 
mucosum, 691. 
nuche, 361. 
patella, 690. 
subflavum, 357. 
teres, 655. 
Limbus luteus, 717. 
Linea alba, 421. 
semilunaris, 428. 
Linez transverse, 428, 
Lingual artery, (0) 75. (c) 92. (d) 142. 
glands, 141. 
nerve, 92. (d) 142. 
vein, 92. 
Lingualis muscles, 141. 
Lips, 126. 
Liquor Cotunnii, 738, 
Lithotomy, 409, 


Liver, 493. 


ligaments, 457. 
connections of, 451. 
structure, 496. 
vessels, 495. (d) 498. 
Lobes of the cerebellum, 202. 
of the cerebrum, 181. 
Lobular biliary plexys, 497. 
venous plexus, 497, 
Lobules of the testis, 511. 
of the liver, 496. 
Lobulus auris, 33. 
caudatus, 494. 
quadratus, 494. 
Spigelii, 494. 
Locus niger, 182. 
perforatus anticus, 184. 
posticus, 182. 
Longissimus dorsi, 369. 


ee ee eee 


eS, a 


INDEX. 


Longitudinal fissure of the liver, 495. 
sinus, inferior, 13. 
superior, 9. 
Longus colli muscle, 154. 
Lumbar aponeurosis, 363. 
arteries, 531. 
anterior branches, 532. 
posterior branches, 375. 
ganglia, 530. 
glands, 527. 
nerves, anterior branches, 528. 
posterior branches, 373. 
plexus, 528. 
region of the abdomen, 448. 
veins, 375. 532. 
Lumbo-sacral nerve, 528. 
Lumbricales of the foot, 673. 
of the hand, 275. 
Lungs, 305. 
form, 305. 
connections, 305. 
physical characters, 337. 
structure, 338. 
vessels and nerves, 340. 
Lymphatic duct, 113. 346. 
right, 347. 
Lymphatics of the arm, 242. 
of the axilla, 321. 
of the groin, 418. 601. 
of the lungs, 346. 
of the mesentery, 460. 
of the neck, 54. 
of the pelvis, 562. 
of the popliteal space, 652. 
of the thorax, 346. 
Lyra, 191. 


Malleus, 728. 
Malleolar arteries, 684. 
Malpighian corpuscles of spleen, 492. 
of kidney, 504. 
Mamille of the kidney, 502, 
Mamma, 217. 
structure of, 217. 
Mammary artery, internal, (0) 66, (4) 
434. (c) 231. 331. 
gland, 217. 
Masseter muscle, 78. 
Masseteric artery, 54. 
nerve, 85. 
Mastoid cells, 726. 
Maxillary artery, internal, 82. 
nerve, inferior, (0) 17. (d) 85. 
superior, 17. 95. 
vein, internal, 84. 
Meatus auditorius externus, 724. 
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Meatus auditorius, nerves of, 724. 
vessels of, 724. 
urinarius, 546. 
Meatuses of the nose, 129. 
Meckel’s ganglion, 132. 
Median basilic vein, 242. 
cephalic vein, 242. 
nerve, (0) 227, (c) 248. (d) 267. 
273. 
vein, 241, 256. 
Mediastinal arteries, 231. 342. 
Mediastinum of thorax, 304. 
testis, 510. 
Medulla oblongata, 174. 
structure of, 176. 
spinalis, 388. 
Medullary layer of the retina, 718. 
substance of the kidney, 502. 
velum, anterior, 204. 
posterior, 203. 
Meibomian follicles, 32. 
Membrana fusca, 711. 
granulosa, 584. 
pigmenti, 712. 
pupillaris, 714. 
sacciformis, 293. 
tympani, 727. 
Membranes of the brain, 8. 162. 
Membrane hyaloid, 719. 
Jacob’s, 717. 
of the labyrinth, 738. 
Membranous labyrinth, 738. 
part of the urethra, 570. 
Meningeal artery, anterior, 15. 
middle, 15. 83. 
posterior, 15. 
small, 15. 83. 
nerves, 15. 
Mesenteric artery, inferior, 461. 
superior, 459. 
glands, 460. 462. 
plexus, inferior, 463. 
superior, 462. 
vein, inferior, 461. 
superior, 460. 
Mesentery, 457. 
Meso-czecum, 456. 
colon, left, 456. 
right, 456. 
transverse, 457. 
rectum, 539. 
Metacarpal arteries, 265. 288. 
Metatarsal artery, 685. 
Mitral valve, 319. 
Modiolus, 736. 
Molar teeth, 126. 
3c 4 
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Molar glands, 29. 
Mons veneris, 577. 
Motor oculi nerve, (0) 171. (c) 16. (d) 
42. 45. 
Mouth, cavity of, 125. 
Multifidus spine muscle, 377. 
Muscles of the ureters, 568. 
Musculi pecetinati, 314. 318. 
Musculo-phrenic artery, 231. 
Musculo-cutaneous nerve, (0) 687. (d) 
of the arm, (0) 227. 
(c) 249. (d) 248, 
257. 
Musculo-spiral nerve, 228. 259. 
Muse. abductor digiti minimi, 277. 
digiti minimi pedis, 670. 
indicis, 280, 
oculi, 45. 
pollicis, 276. 
pollicis pedis, 669. 
accelerator urine, 403. 
accessorius pedis, 674, 
accessorius ad sacro lumbalem, 
369. 
adductor brevis, 628. 
digiti minimi, 277. 
longus, 627. 
magnus, 632. 654. 
oculi, 45. 
pollicis mantis, 276. 
pedis, 675. 
anconeus, 284. 
anti-tragus, 33. 
arytznoideus, 144, 
aryteno-thyro-epiglottideus, 145. 
attollens aurem, 2. 
oculum, 41, 
attrahens aurem, 2. 
azygos uvule, 123. 
biceps femoris, 653. 689. 281. 
flexor cubiti, 244. 253. 281. 
biventer cervicis, 370. 
brachialis anticus, 249, 280. 
buccinator. 24. 
cervicalis ascendens, 369. 
ciliaris, 713. 
circumflexus palati, 123. 
coccygeus, 536. 
complexus, 370. 
compressor naris, 22, 
urethra, 406, 
constrictor inferior, 119, 
isthmi faucium, 123. 
medius, 119. 
superior, 119, 
urethra, 406, 
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Muse. coraco-brachialis, 245. 
corrugator supercilii, 22. 
cremastericus, 425. 
crico-arytenoideus lateralis, 144. 
posticus, 143. 
thyroideus, 143. 
crureus, 621. 
deltoides, 234, 
depressor anguli oris, 24. 
labii inferioris, 23. 
nasi, 22. 
ale, 45. 
diaphragma, 350. 521. 
digastricus, 70. 
erector clitoridis, 411. 
penis, 402. 
spine, 368. 
extensor carpi radialis brevior, 282. 
longior, 282. 
ulnaris, 283. 
digiti minimi, 283. 
digitorum _ brevis 
686. 
digitorum communis, 283. 
digitorum longus pedis, 
682. 
indicis, 285. 
ossis metacarpi pollicis, ‘ 
284, 
pollicis proprius, 682. 
primi internodii pollicis, 
285 
secundi internodii pollicis, 
285. 
flexor accessorius, 674. 
brevis digiti minimi, 277. 
brevis digiti minimi pedis, 
675. 
carpi radialis, 260. 280. 
ulnaris, 261. 
digitorum brevis pedis, 670. 


pedis, 


profundus, 268, 
274. 

sublimis, 264. 
274. 

longus pedis, 662. 
673. 


pollicis longus, 268. 275, 
pedis, 662. 674, 
pollicis brevis, 276, 
pedis, 674, 
gastrocnemius, 660. 
gemellus inferior, 644. 
superior, 643. 
genio-hyo-glossus, 91. 
hyoideus, 91. 
gluteus maximus, 636. 


INDEX. 


Muse. gluteus medius, 638. 


minimus, 640. 

gracilis, 626. 
helicis major, 34. 

minor, 34. 
hyo-glossus, 91. 
iliacus, 525. 633. 
indicator, 285. 
infra-spinatus, 236. 
intercostales externi, 230. 349. 379. 

interni, 230, 349. 
interossei manis dorsales, 279. 
palmares, 279. 
pedis dorsales, 678. 
plantares, 677. 
interspinales, 377, 
inter-transversales, 155. 377. 
latissimus dorsi, 228. 361. 
laxator tympani, 731. 
levator anguli oris, 23. 
scapula, 363. 
ani, 398. 536. 

levator glandule thyreoidez, 114. 

labii superioris, 23. 


aleeque nasi, 22. 


menti, 23. 
palati, 123. 
palpebre, 40. 
uvule, 123. 
levatores costarum, 379. 
linguales, 141. 
longissimus dorsi, 369. 
longus colli, 154. 
lumbricales manis, 275, 
pedis, 673. 
mallei externus, 731. 
internus, 730. 
massetericus, 76. 
multifidus spine, 377. 
mylo-hyoideus, 89. 
obliquus abdominis externus, 420. 
internus, 424. 
obliquus capitis inferior, 376. 
superior, 376. 
obliquus oculi inferior, 46. 
superior, 41. 
obturator externus, 633. 645. 
internus, 588. 644. 
occipito-frontalis, 2. 
omo-hyoideus, 60. 364. 
opponens digiti minimi, 277. 
pollicis, 276. 
orbicularis oris, 23. 
palpebrarum, 21. 
palato-glossus, 123. 
pharyngeus, 124. 
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Muse. palmaris brevis, 270. 


longus, 261. 
papillares, 316. 319. 
pectineus, 627. 
pectoralis major, 221. 
minor, 223. 
peroneus brevis, 688. 
longus, 678. 687. 
tertius, 683. 
plantaris, 661. 
platysma myoides, 50. 55. 
popliteus, 662. 689. 
pronator quadratus, 268. 
radii teres, 260. 
psoas magnus, 524. 633. 
parvus, 525. 
pterygoideus externus, 80. 
internus, 80. 
pyramidalis abdominis, 428, 
nasi, 22. 
pytiformis, 587. 640. 
quadratus femoris, 644. 
lumborum, 525. 
quadriceps extensor cruris, 620. 
rectus abdominis, 427. 
capitis anticus major, 155. 
minor, 155. 
lateralis, 108. 
capitis posticus major, 375. 
minor, 376. 
femoris, 620. 640. 
oculi externus, 45. 
inferior, 45. 
internus, 45. 
superior, 41. 
retrahens aurem, 2. 
rhomboideus major, 364. 
minor, 364. 
risorius Santorini, 24. 
rotatores spine, 378. 
sacro-lumbalis, 368. 
sartorius, 617. 
secalenus anticus, 62. 
posticus, 63. 
semi-spinalis colli, 376. 
dorsi, 376. 
semi-membranosus, 653. 690. 
semi-tendinosus, 653 
serratus magnus, 229. 
posticus inferior, 366. 
superior, 366. 
soleus, 660. 
sphincter ani externus, 397. 
internus, 397. 
vagine, 411, 
spinalis dorsi, 368. 
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Muse. splenius capitis, 367. Neck, anterior triangle of, 57. 
colli, 367. posterior, 51. . 
stapedius, 731. dissection of, 51. 56. : 
sterno-cleido-mastoideus, 59. Nerve of Wrisberg, (0) 243. (d) 248. q 
hyoideus, 60. Nerve to the inferior gemellus and quad- 
thyroideus, 61. ratus, 643. : 
stylo-glossus, 91. crureus, 625. | 
hyoideus, 71, latissimus, 228, 
pharyngeus, 95. levator anguli scapula, 69, 
subclavius, 224. longus colli, 69. | 
subcrureus, 622. obturator internus, 560. 
subscapularis, 233. pectineus, 625. . 
supinator radii brevis, 286. recti, 70. 
longus, 282. pyriformis, 560. 
supra-spinatus, 239. rhomboid muscle, 69. 365. 
temporalis, 4. 79. scaleni, 69. 
tensor palati, 123, serratus muscle, (0) 69. (d) 
tarsi, 46. 228. 
tympani, 730. subclavius, 69. 
vaginze femoris, 620. superior gemellus, 643. 
teres major, 237. tensor tympani, 138. 
minor, 237. vagine femoris, 640. 
thyro-arytenoideus, 144. teres major, 228. 
epiglottideus, 145. minor, 237. 
hyoideus, 61. vastus externus, 625. 
tibialis anticus, 682. internus, 625. 
posticus, 663. 678. Nerv. abducens, (0) 172. (c) 18. (d) 45. 
trachelo-mastoideus, 369. accessorius obturatorii, 530. 628. 
tragus, 33. accessorius spinalis, 18. 106. 173. 
transversalis abdominis, 426. 360. 
colli, 369. ; acromiales cutanei, 54. 
transversus auris, 33. articulares poplitei, 651, 652. 
pedis, 675. articulares poplitei obturatoris, 630, 
perinei, 403. 652. 
alter, 403. auditorius, 172. 741. 
profundus, 405. auriculares anteriores, 7. 87. 
lingue, 141. auricularis magnus, 7. 53. 
trapezius, 360. auricularis pneumogastricus, (0) 
triangularis sterni, 231. 105. (d) 733. 
triceps extensor cubiti, 250. auricularis inferior, 87. 
vastus externus, 621, posterior, 7, 35. 
internus, 621, auriculo-temporalis, 7. 86. 
zygomaticus major, 24. buccinatorius, 85. 
minor, 24. buccales, 37, 
Mylo-hyoid artery, 83. cardiacus inferior, (0) 111. (d) 


a 


muscle, 89, 335. 
nerve, 87, cardiacus medius, (0) 111. (d) 
335. 


Nares posterior, 120, cardiaci pneumogastrici, (0) 106. 
Nasal artery, 44. 332. 
lateral, 26. cardiacus superior, (0) 110. (d) 
cartilages, 29. 128. 313.335. 


duct, 48. 
fossz, 128. 
nerve, 42. (d) 43. (c) 134, 
Naso-palatine nerve, 133, 
artery, 135. 


cervicales nervi facialis, 56. 
cervicales, rami anteriores, 68. 156. 

rami posteriores, 371. 
cervicalis, superficialis, 54, 55. 
cervico-facialis, 36. 
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Nerv. chorda tympani, 88. 137. 


ciliares ganglii ophthalmici, 43. 
ciliares nasalis, 42, (d) 715. 
circumflexus, 228. 236. 
claviculares cutanei, 53. 
coccygealis, 379. 559. 
cochlearis, 741. 
communicans filularis, 652. 659. 
corporis bulbosi, 408. 
cruralis, (0) 530. (d) 623. 
cutanei abdominis, anteriores, 417. 
laterales, 416. 
cutaneus externus brachialis, (0) 
927. (c) 249. (d) 248. 257. 
cutaneus externus lumbalis, (0) 
529. (d) 603. 
cutaneus externus musculo-spiralis, 
243. 252. 257. 
cutaneus internus brachialis, major, 
243. 248. 257. 
cutaneus internus brachialis, minor, 
297 24317248. 
cutaneus internus femoris, (d) 604. 
(0) 624. 
cutaneus internus ischiadicus, 642. 
cutaneus internus musculo-spiralis, 
243. 252. 
cutaneus obturatorii, 629. 
cutaneus maxillaris inferioris, 37, 
superioris, 37. 
cutaneus medius femoris, (0) 624. 
(d) 604. 
cutaneus musculo-cutaneus, 257. 
palmaris, 267. 270. 
plantaris, 666. 
radialis, 257. 
dorsalis manus, 266. 
dentales posteriores, 96. 
dentalis anterior, 96. 
inferior, 87. 
descendens noni, 73. 
diaphragmaticus, (0) 70. (d) 330. 
digastricus, 35. 
digitales mediani, 273. 
plantares, 672. 
radiales, 257. 
ulnares, 273. 
dorsales, rami anteriores, 349. 380. 
531. 
dorsales, rami posteriores, 372. 
dorsalis penis, 419. 
facialis, 35. 136. 
frontalis, 39. 
genito-cruralis, 529. ; 
genito-cruralis, ramus femoralis, 
603. 
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Nerv. genito-cruralis, ramus  genitalis, 


433. 
glosso-pharyngeus, 102. 142. 172. 
glutei inferiores, 642. 
gluteus superior, 560. 626. 
gustatorius, 88. 92. 142. 
hzemorrhoidales superiores, 463. 
hezmorrhoidalis inferior, 398. 


* hepatici, 474. 


hypoglossus, 73. 93. 107. 173. 
ilio-hypogastricus, 417. 429. 528. 
inguinalis, 417. 429. 529. 603. 
incisorius, 87. 
infra-maxillares nervi facialis, 37. 
56. 
orbitales nervi facialis, 37. 
orbitalis, 96. 
trochlearis, 42. 
intercostales, 232. 349. 429. 
intercosto-cutanei anteriores, 216. 
intercosto-cutanei laterales, 216. 
intercosto-humerales, 217. 243. 
interosseus anticus, 269. 
posticus, 287. 
ischiadicus major, (0) 642. (d) 654. 
minor, (0) 642. (c) 654. 
(d) 659. 
labialis, 87. 
lachrymalis, 40. 
laryngeus externus, 105. 
laryngeus inferior, (0) 106. 332. 
(d) 148, 
laryngeus superior, (0) 105. (d) 
148. 
lingualis, 73. 93. 107. 173. 
lumbales, rami anteriores, 528. 
rami posteriores, 373. 
lumbo-sacralis, 528. 
malares nervi facialis, 36. 
malaris, 47. 
massetericus, 85. 
maxillaris inferior, (0) 17. (d) 85. 
superior, 96. 
medianus, 248. 267. 273. 
meninges, 15. 
molles, 110. 
motor occuli, (0) 171. (¢) 16. (d) 
49—45. 
musculo-cutaneus brachii, 243. 249. 
257. 
musculo-cutaneus cruris, 687. (d) 
680. 
musculo-spiralis, (0) 228. (d) 252. 
mylo-hyoideus, 87. 
nasalis, (d) 43. (0) 42. (c) 134. 
maxillaris, 133. 
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Nery. naso-palatinus, 133. Nery. spheno-palatini, 96. 132. | 
obturatorius, (0) 530. (d) 629. spinales, 371. 384. 
obturatorius, articularis, 629, 630. splanchnicus major, (0) 348, (d) 
occipitalis major, 7. 359. 372. 475. | 
minor, (d) 8. (0) 53. splanchnicus minor, (0) 348. (d) — 
cesophageales, 333. 475. : 
olfactorius, (c) 16. (0) 169. (d) minimus, (0) 348. (d) 
130. 475. 
ophthalmicus, 39. 78. splenici, 474. 
opticus, 16. 45. 170. stylo-hyoideus, 35. a 
orbitalis, (d) 47. (0) 96. sub-occipitalis, ramus anterior, 108. 
palatinus magnus, 133. sub-occipitalis, ramus posterior, 372, 
medius, 133. subscapulares, 228. 
minor, 133, superficialis cordis dexter, (0) 110. 
palpebrales, 33. (d) 335. 
palmaris cutaneus, 267. 270, superficialis cordis sinister, (0) 116. 
ulnaris profundus, 266. (d) 313, 
superficialis, 270. supra-maxillares nervi facialis, 37, 
perforans Casserii, (0) 227. (c) 249, orbitalis, 6. 40, 
(d) 243, 257, scapularis, 69. 240. 
perinzales superficiales, 401. trochlearis, 6. 40. ; 
petrosus superficialis magnus, 20. sympatheticus abdominis, 462, 471. 
134. 136. 560. 
petrosus superficialis parvus, (0) sympatheticus cervicis, 108. | 
732. (ce) 20, (d) 138. pelvis, 560. 
pharyngei, 104. 110. 133, thoracis, 333. 347, 
pharyngeus, 105. temporales nervi facialis, 36. | 
phrenicus, 70. 330, profundi, 85, | 
plantaris externus, 672. temporales superficiales, (d) 6. 7. 
externus profundus, 677, (0) 47. 6. ; 
internus, 672, temporo-facialis, 36. 
pneumo-gastricus, 18. 104. 173. thoracici anteriores, 216. 
331. laterales, 216. ) 
popliteus externus, 651. thoracicus posterior, 69. 228. ' 
internus, 651. thyro-hyoideus, 73, | 
portio dura, 35, 136. 172. tibialis anticus, 687, (d) 680. | 
mollis, (0) 172. (d) 741. posticus, 665. 
pterygoidei, 85. trigeminus, 17. 171. 
pterygoideus internus, 138, trochlearis, 17. 39. 171. : 
pudendus inferior, (0) 642. (d) 402. tympanicus, (0) 103. (d) 732. ; 
pudendus internus, (0) 560. (d) ulnaris, 248, 258, 266. 272. 279. . 
408. uterini, 562. | 
pulmonares anteriores, $32. vaginales, 562. 
posteriores, 333. vestibularis, 741. 
radialis, 257. 267. vidianus, 133. } 
recurrens, (0) 106. 148. 332. Ninth nerve, (0) 173. (c) 18. 73. 93. (d) 
articularis, 687. 107. 142. 4 
renales, 473. Nodule, 203. 
respiratorius externus, (0) 69. (d) | Nose, cartilages, 29. 
228. cavity of, 127. 
sacrales, rami anteriores, 559. meatus of, 129, 
rami posteriores, 378. 635. vessels and nerves of, 133, 134. 
saphenus externus, 651. (d) 658. Nuclei of medulla oblongata, 207, 


internus, (0) 624. (d) 605. | Nutritious artery of fibula, 665. 
658. of femur, 631, 
spermatici, 463. of humerus, 247, 
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Nutritious artery of tibia, 664. 
Nymphe, 578. 


Obliquus abdominis externus, 420. 
internus, 424. 
capitis inferior muscle, 376. 
superior muscle, 376. 
oculi inferior, 46. 
superior, 41. 
Obturator artery, (0) 554. (d) 634. 
fascia, 534. 
ligament, 592. 
muscle, external, 633. 645. 
internal, 588. 644. 
nerve, (0) 520. (d) 629. 
Occipital artery, (0) 76. (c) 374. (d) 5. 
vein, 6. 375. 
sinus, 13. 
nerves, 7. 53. 372. 
Occipito-atloid articulation, 158. 
ligaments, 158. 
axoid ligaments, 159. 
frontalis muscle, 2. 
Odontoid ligaments, 159. 
CXsophagus, connections of, 115. 344. 
structure, 125. 345. 
CEsophageal arteries, 342. 468. 
nerves, 333. 
opening of diaphragm, 523. 
Olfactory bulb, 170. 


nerve, (0) 169. (d) 130. (c¢) 16. 


Olivary body, 175, 176. 
fasciculus, 176. 179, 198. 
Omentum, great, 455. 
small, 455. 
splenic, 456. 
Omo-hyoid muscle, 60. 364. 
Ophthalmic artery, 43. 
ganglion, 43. 
nerve, (0) 18. (d) 39. 
vein, 44, 5 
Opponens pollicis muscle, 276. 
Optic commissure, 171. 
nerve, (0) 107. (c) 45. (d) 716. 
thalamus, 196. 200. 
tract, 170. 
Ora serrata, 717. 
Orbicular ligament of the radius, 291. 
Orbicularis oris, 23. 
palpebrarum, 21. 
Orbit, 37. 
muscles of, 39. 
nerves of, 39. 
periosteum of, 38. 
vessels, 43. 
Orbital branch of nerve, (d) 47. (0) 96. 


Orifice of the urethra, 578. 
of the uterus, 581. 
of the vagina, 578. 
Os hyoides, 149. 
Ossicula auditis, 728. 
Os tines, 581. 
uteri, externum, 581. 
internum, 582. 
Otic ganglion, 138. 
Otoliths, 740. 
Outlet of the pelvis, 535. 
Ovaries, 550. 584. 
arteries of, 516. 
Ovula, 585. 


Palatine arteries, superior, 134. 
artery, inferior, 76. 
nerve, external, 133. 
large, 133. 
small, 133. 
Palato-glossus, 123. 
Palato-pharyngeus, 124. 
Palm of the hand, 269. 
cutaneous nerves of, 270, 
Palmar arch, deep, 278. 
superficial, 271. 
nerve of the ulnar, deep, 279. 
nerve of the ulnar, superficial, 273, 
cutaneous nerve, 267. 
fascia, 270, 
Palmaris brevis muscle, 270. 
longus muscle, 261. 
Palpebre, 30. 
Palpebral arteries, 32. 44. 
ligament, 31. 
nerves, 33. 
veins, 32. 
Pampiniform plexus, 432. 585. 
Pancreas, 489. 
connections, 466. 
structure of, 489. 
Pancreatic arteries, 459. 468. 
duct, 489. 
veins, 470. 
Pancreatico-duodenal arteries, 459. 469. 
Papillz of the tongue, 139. 
Parotid gland, 26. 
arteries, 77. 
Pecten of Reil, 199. 
Pectineus muscle, 627. 
Pectoralis major muscle, 221. 
minor muscle, 223. 
Peduncle of the cerebellum, inferior, 204. 
middle, 204. 
superior, 204, 
of the cerebrum, 102, 200, 
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Peduncle of the pineal body, 198. 
Peduncular fibres, 198. 
Pelvis, female, dissection of, 547. 
male, 538. 
dissection of, 533. 
Pelvic cavity, 533. 
fascia, 534. 
Penis, 545. 
structure of, 572. 
vessels of, 573. 
Perforating arteries of the femoral, 631. 
of internal mammary, 
Qal% 
of the palm, 278. 
of the sole, 676. 
Perforans Casserli nerve, (0) 227. (c) 249. 
(d) 243. 257. 
Pericardium, 307. 
vessels of, 231. 342. 
Perilymph, 738. 
Perinzum, female, 410. 
male, 394. 
Perinzal artery, superficial, 401. 
fascia, deep, 404. 
superficial, 399. 
nerves, superficial, 401. 
Periosteum of the orbit, 38. 
Peritoneal prolongation on the cord, 431. 
Peritoneum, 453. 
of female pelvis, 547. 
of male pelvis, 539. 
Peroneal artery, 664. 
anterior, 664. 
Peroneus brevis muscle, 688. 
longus muscle, 678. 687. 
tertius muscle, 683. 
Peroneo-tibial articulations, 693. 
Pes accessorius, 190. 
hippocampi, 193. 
Petrosal ganglion, 103. 
Petrosal sinus, inferior, 15. 
superior, 14. 
nerve, large, 20. 134. 136. 
small, 20. 138. 732. 
third, 20. 136. 
Peyer’s glands, 483. 
Pharynx, 117. 
interior, 120. 
muscles of, 119. 
openings of, 120. 
Pharyngeal ascending artery, 100. 
nerve, 105. 
vein, 101. 
Phrenic artery, 516. 
nerve, 70. 330. 
veins, 521. 


Pia mater of the brain, 163. 
of the cord, 383. 
Pigmentary membrane, 712, 
Pillars of the abdominal ring, 475. 
of the fornix, 197. 
Pineal body, 197. 
Pinna, or auricle of the ear, 33, 34. 
Pituitary body, 183. 
Plantar aponeurosis, 667. 
arch of the artery, 676. 
artery, 671. 
ligament, long, 698. 
nerve, external, 672. 677. 
internal, 672. 
Plantaris muscle, 661. 
Platysma myoides muscle, 50. 55. 
Pleure, 303. 
Plexus aortic, 463. 
brachial, 66. 227. 
cardiac, superficial, 313. 
deep, 334. 
carotid, 19. 
cavernous, 19, 
cervical, 68. 
posterior, 372, 
choroides cerebri, 194. 195. 
cerebelli, 206, 
coeliac, 474. 
coronary, anterior, 313. 
posterior, 313. 


coronary of the stomach, 474. 


diaphragmatic, 473. 
hepatic, 474. 
hemorrhoidal, 561. 
hypogastric, 463. 
lobular biliary, 497. 
venous, 797, 
lumbar, 528. 
mesenteric, inferior, 463. 
superior, 462. 
cesophagean, 333. 
ovarian, 562. 
pampiniform, 432. 585. 
pelvic, 561. 
pharyngeal, 165. 
pterygoid of veins, 84. 
pulmonary, anterior, 332. 
posterior, 333. 
renal, 473. 
supra, 473. 
sacral, 559. 
solar, 472. 
spermatic of nerves, 463. 
of veins, 432. 
splenic, 474. 
tympanic, 732. 
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Plexus, uterine, 562, 
vaginal, 562. 
vesical, 561. 
vesico-prostatic, 562. 
vertebral, 111. 
Plica semilunaris, 32. 
Pneumo-gastrie nerve, (0) 173 (c) 104. 
(d) 331. 474. 
Pomum Adami, 150, 
Pons Varolii, 178. 
structure of, 178. 
Popliteal artery, 648. 
glands, 652. 
nerve, external, 651. 
internal, 651. 
space, 647. 
vein, 650. 
Popliteus muscle, 662. 689. 
Portio dura, (0) 172. (c) 136. (d) 35. 
mollis, (0) 172. (d) 741. 
Porus opticus, 717. 
Posterior commissure, 196. 
ligament of knee, 690. 
medullary velum, 203. 
pyramid, 177. 
triangle of the neck, 50. 
Poupart’s ligament, 423. 608. 
Pouch, laryngeal, 146. 
of the auricula, 314. 318. 
Prepuce, 545. 
Princeps cervicis artery, 374. 
pollicis artery, 278. 
of the foot, 676. 
Processus cochleariformis, 727. 
e cerebello ad testes, 204. 
vermiformes, 201. 205. 
Profunda artery, inferior, 247. 
of the neck, (0) 67. (d) 
374. 
of the thigh, 615. 630. 
superior (0) 246. (d) 
251. 
Promontory, 725. 
Pronator quadratus muscle, 268. 
radii teres muscle, 260. 
Prostate gland, 563. 
connections, 543. 
structure, 564. 
Prostatic part of the urethra, 569. 
sinuses, 570. 
Psoas magnus muscle, 524. 633. 
parvus muscle, 525. 
Pterygoid arteries, 84. 
nerve, external, 86. 
internal, 138. 
plexus of veins, 84. 


Pterygoideus externus muscle, 80, 
internus muscle, 80. 
Pterygo-maxillary region, 78, 
palatine artery, 135. 
Pubic region of the abdomen, 448. 
symphysis, 592. 
Pudendum, 577. 
Pudendal inferior nerve, (0) 642. (d) 402. 
Pudic arteries, external, 615. (d) 600. 
artery, internal, (d) 407. (0) 555. 
nerve, internal, (0) 560. (d) 408. 
Pulmonary artery, 322. (d) 340. 
nerves, 332. 
veins, $29, 
Puncta lachrymalia, 47. 
Pupil, 713. 
Pylorus, 476. 
Pyloric arteries, 469. 
Pyramid, anterior, 175, 176. 
decussation of, 176, 177. 
of the cerebellum, 202. 
of the thyroid body, 114. 
of the tympanum, 726. 
posterior, 175, 177. 
Pyramidal fibres of the medulla, 176. 
masses of kidney, 502. 
Pyramidalis abdominis muscle, 428. 
nasi muscle, 22. 
Pyriformis muscle, 587. 640. 


Quadratus femoris muscle, 644. 
lumborum muscle, 525. 


Radial artery, 262. (d) 277. 287. 
nerve, (d) 257. (c) 267. 
veins, 262. 
cutaneous, 256. 
Radialis indicis artery, 278. 
Radio-carpal articulation, 292. 
Radio-ulnar articulations, 293. 
Ranine artery, 92. 
veins, 92. 
Raphé of the corpus callosum, 187, 
of the perineum, 394. 
Receptaculum chyli, 527. 
Recto-vesical fascia, 537. 
pouch, 539. 
Rectus abdominis muscle, 427. 
capitis anticus major, 155. 
minor, 155. 
posticus major, 375 
minor, 376. 
lateralis, 108. 
femoris, 620. 640. 
oculi externus, 45. 
inferior, 45. 
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Rectus oculiinternus, 45. 
superior, 41. 
Rectum, connections of, in the female, 548. 
; in the male, 540. 
structure, 574. 
Recurrent interosseous artery, 287. 
radial, 263. 
tibial, 684. 
ulnar, anterior, 265. 
posterior, 265. 
nerve of pneumo-gastric, (0) 
106. 332. (d) 148. 
nerve of the tibial, 687. 
Removal of the brain, 10. 
Renal artery, 515. (d) 504. 
plexus, 473. 
vein, (0) 505. (c) 520. 
Respiratory nerve, external, (0) 69. (d)228. 
Restiform body, 175. 177. 
Rete testis, 511. 
Retina, 716. 
structure, 717. 
Retrahens aurem, 2. 
Rhomboideus major muscle, 364. 
minor, 364. 
Rima of the glottis, 146. 
Ring, abdominal, external, 421. 
internal, 430. 
femoral, 445. 611. 
Risorius Santorini muscle, 24. 
Root of the lung, 307. 
Roots of the nerves, 385. 
Rotatores spine, 378. 
Round ligament of the hip-joint, 655. 
of the liver, 496. 
of the uterus, 432, 550, 
583. 
Rugz of the bladder, 567, 
of the stomach, 478. 
of the vagina, 579. 


Sacculus laryngis, 146. 
vestibuli, 739, 
Sacral artery, lateral, 553. 
middle, 516. 557. 
ganglia, 560. 
nerves, anterior branches, 559. 
posterior branches, 378, 
635. 
plexus, 559. 
veins, 519. 
Sacro-coccygeal articulation, 589. 
iliac, 590. 
vertebral, 589. 
lumbalis muscle, 368. 
sciatic ligament, large, 591. 645. 


Sacro-sciatic ligament, small, 591. 
Salvatella vein, 256. 
Saphenous vein, external, 658. (0) 680. 
internal, 602. 658. (0) 
679. 
opening, 606. 
nerve, external, 651, (d) 659. 
680. 
internal, (0) 624. (d) 
605. 658. 
Sartorius muscle, 617. 
Scala tympani, 738, 
vestibuli, 738, 
Scalenus anticus muscle, 62. 
posticus, 62. 
Scapular artery, posterior, 365. 
ligaments, 239. 
muscles, 233. 
Scapulo-clavicular articulation, 238. 
Scapulo-humeral, 253. 
Scarpa’s triangle, 613. 
Schneiderian membrane, 129. 
Sciatic artery, (0) 555. (d) 641. 
nerve, large, (0) 642. (d) 654, 
small, (0) 642. (c) 654. (d) 
659. 
Sclerotic coat of the eye, 707. 
Scrotum, 414. 418. 
Second nerve, (0) 70. (ec) 45. (d) 716. | 
Secondary membrane of the tympanum, — 
726. 
Semicircular canals, 734. 
Semilunar cartilages, 692, . 
ganglia, 473. 
valves of aorta, 320. | 
of pulmonary artery, — 
317. 
Semi-bulbs of vagina, 580. . 
Semi-membranosus muscle, 653. 690. 
Seminiferal tubes, 510, 
Semi-spinalis colli muscle, 376. 
dorsi muscle, 376. 
Semi-tendinosus muscle, 653. 
Septum auricularum, 321. 
cochlez, 737. 
crurale, 444, 
intermuscular, of the arm, 251. 
of the thigh, 622, 
lucidum, 190. 
medulle oblongate, 177, ; 
nasi, 128. 
pontis, 179. 
pectiniforme, 572. 
scroti, 418. 
of the tongue, 140. 
ventriculorum, 321. 
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Serratus magnus muscle, 229. 
posticus inferior, 366. 
superior, 366. 
Seventh nerve, (0) 172. 18. 
Sheath of the fingers, 271. 
of the rectus, 427. 
of the toes, 669. 
Shoulder-joint, 253. 
Sigmoid artery, 461. 
flexure of the colon, 451. 
valves, 317. 
Sinus basilar, 14. 
of the bulb, 571. 
cavernous, 14. 
circular, of Ridley, 14. 
lateral, 13. 
longitudinal, inferior, 13. 
superior, 13. 
occipital, 13. 
petrosal, inferior, 15. 
superior, 14. 
pocularis, 570. 
prostaticus, 570. 
Sinus, straight, of the skull, 13. 
torcular, 13. 
transverse, 14. 
of Valsalva, 320. 
Sixth nerve, (0) 172. (e) 18. (d) 45. 
Small intestine, 449, 479. 
omentum, 455. 
Soft commissure, 195. 
Soft palate, 122. 
muscles of, 122. 
Solar plexus, 472. 
Sole of the foot, dissection of, 667. 
Soleus muscle, 660. 
Spermatie artery, (c) 482. (0) 516. (d) 
513: 


cord, 431. 
fascia, 422. 
nerves, 463. 
plexus, 463. 
veins, (0) 513. (c) 432. 520. 
Spheno-palatine artery, 135. 
ganglion, 132. 
nerves, 96. 132. 
Sphincter ani externus, 397, 
internus, 397. 
Sphincter vagine, 411. 
vesice, 567. 
Spigelian lobe, 494. 
Spinal accessory nerve, (0) 173. (d) 106. 
360. 


arteries, 165. 387. 
cord, 388. 
membranes of, 381. 


Spinal cord, structure, 390. 
nerves, 384. 
filaments of origin, 385, 391. 
roots of, 385. 
veins, 387. 
Spinalis dorsi muscle, 368. 
Spiral tube of the cochlea, 736. 
Splanchnic nerve, large, 348. (d) 475. 
small, 348. (d) 475. 
smallest, 348. (d) 475. 
Spleen, 490. 
connections, 452, 
structure, 491. 
Splenic artery, 468. 
omentum, 456. 
plexus of nerves, 474. 
vein, 470, 
Splenius capitis muscle, 367. 
colli, 367. 
Spongy bones, 128. 
part of the urethra, 570, 
Stapedius muscle, 731. 
Stapes bone, 729. 
Stellate ligament, 352. 
Stenson’s duct, 27. 
Sterno-clavicular articulation, 160. 
cleido-mastoid muscle, 59. 
hyoid muscle, 60. 
thyroid, 61. 
Stomach, form and divisions, 476. 
connections of, 448. 
structure of, 477. 
Straight sinus, 13. 
Stylo-hyoid ligament, 97. 
muscle, 73. 
‘nerve, 36. 
glossus muscle, 91. 
mastoid artery, (0) 77. (d) 731. 
maxillary ligament, 82. 
pharyngeus muscle, 97. 
Sub-arachnoid space, 163. 
of the cord, 383. 
Subclavian artery, left, 112. (0) 327. 
right, 63. 
vein, 67. 
Subclavius muscle, 224. 
Subcutaneus male nerve, 47. 
Sublingual artery, 92. 
gland, 94. 
Submaxillary ganglion, 93. 
gland, 89. 
region, 88. 
Submental artery, 76. 
Sub-occipital nerve, anterior branch, 108, 
posterior branch, 372. 
Subperitoneal fat, 450. 444. 
3 D 
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Subpubic ligament, 592. 
Subscapular artery, 226. 
nerves, 228, 
vein, 226, 
Subscapularis muscle, 233. 
Substantia cinerea gelatinosa, 391. 
Sulci of brain, 186. 201. 
Sulcus, longitudinal, of the liver, 494, 
transverse, 494. 
Sulcus of the spinal cord, anterior, 389. 
lateral, 389. 
posterior, 389. 
Superficialis cervicalis artery, (0) 66. (d) 
365. 
vole, 263. 
Superficial fascia of the abdomen, 415. 
of the perineum, 399. 
of the thigh, 599. 601. 
Supinator radii brevis, 286. 
longus, 282. 
Supra-acromial artery, 365. 
orbital artery, 5. 44. 
nerve, 6. 40. 
renal capsule, 506. 
plexus, 473. 
scapular artery, 66. 365. 240. 
nerve, 69. 365. (d): 240 
spinal artery, 240. 
nerve, 240.. 
spinatus muscle, 239. 
trochlear nerve, 6. 40. 
Suspensory ligament of the liver, 458. 
of the penis, 419. 
Sympathetic nerve in the abdomen, 462. 
47] 
in the neck, 108. 
in the pelvis, 560. 
in. the thorax, 333.347. 
Sympbhysis pubis, 592. 
Synovial gland, 656. 


Tenia hippocampi, 191. 
semicircularis, 192. 
Tapetum, 712. 
Tarsal artery, 685. 
cartilages, 31. 
Tarso-metatarsal articulations, 728. 
Teeth, 126. 
Tegmentum, 182. 
Temporal aponeurosis, 3; 
artery,.77. 
deep, 83. 
middle, 77. 
superficial, 5: 
fascia, 3. 
muscle, 4.. 79. 
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Temporal nerves, deep, 85. 
superficial, 6. 86. 
vein, 6. 84. 
Temporo-facial nerve, 6. 36. 
maxillary articulation, $1. 
Tendo Acbillis, 660. 
oculi, 31. 
palpebrarum, 31. 
Tendon of quadriceps. extensor, 622. 
Tensor palati muscle, 123. 
tarsi, 46. 
tympani, 730. 
vagine femoris, 620, 
Tentorium cerebelli, 12. 
Teres major muscle, 237. 
minor, 237. 
Testes, 508. 
Thalamus opticus, 196. 
Thebesian foramina, 315. 
valve, 315. 
Thigh, dissection of, back, 646. 
front, 597. 


Third nerve, (0) 171. (c¢.) 16. (d) 42. 45. 


ventricle, 195. 
Thoracic duct, 113. 346. 527. 
ganglia, 347. 
nerves, anterior, 228. 
nerve, posterior, (0) 69. (d) 228. 
Thoracica-acromialis artery, 226. 
alaris, 226. 
humeraria, 226, 
longa, 226. 
suprema, 225. 
Thorax, boundaries of, 302, 
parietes of,. 349: 
Thyro-aryteznoid articulation, 147. 
ligaments, 147. 
arytenoideus muscle, 144. 
epiglottidean ligament, 153. 
hyoid membrane, 152. 
muscle, 61. 


nerve, 73. 
Thawid artery, inferior, 66. 149. 
lowest, 67. 


superior, 75. 149. 
axis of artery, 66. 
body, 113. 
cartilage, 150. 
plexus of veins, 114. 
vein, inferior, 67. 114. 
middle, 72. 
superior, 75. 
Tibial artery, anterior, 683. 
posterior, 663. 
nerve, anterior, 687. (d.) 680. 
posterior, 665. 
veins, anterior, 685. 
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Tibial veins, posterior, 665. 
Tibialis anticus muscle, 682. 
posticus, 663. 678. 
Tibio-tarsal articulation, 694. 
Tongue, 139. 
muscles of, 140. 
nerves of, 142. 
vessels of, 142. 
Tonsil, 124. 
Tonsillitic artery, 76. 
Torcular Herophili, 13. 
Trachea, connections of, 115, 336. 
structure of, 153. 
Trachelo-mastoid muscle, 369. 
Tragus, 33, 
muscle, 34, 
Transverse fissure of the cerebrum, 193. 
of the liver, 494. 
ligament of the acetabulum, 
G55. 
ligament ef the atlas, 159. 
of the metacarpus, 
279. 
of the metatarsus, 
677. 
of the knee, 693. 
perineal artery, 401. 
sinus, 14, 
Transversalis abdominis muscle, 426. 
cervicalis artery, (@) 66. (d) 
365. 
colli muscle, 369. 
faciei artery, (0) 77. (d) 26. 
fascia, 430. 444, 
Transversus auricule muscle, 34. 
pedis, 675. 
perinei, 403. 
deep, 405. 
Trapezius muscle, 360. 
Trapezoid ligament, 238. 
Triangle of the neck, anterior, 57. 
posterior, 51. 
Triangular cartilage of the nose, 128. 
fibro-cartilage of wrist, 293. 
ligament of the groin, 423. 
of the urethra, 404. 
space of the thigh, 613. 
Triangularis sterni muscle, 231. 
Triceps extensor cubiti muscle, 250. 
Tricuspid valve, 317. 
Trifacial nerve (0) 171. (c) 17. 
Trigone vesical, 568, 
rochlea, 41. 
‘Trochlear nerve, infra, 42. 
supra, 40. 
Tube of the cochlea, 736. 


Tuber cinereum, 183. 
Tubercle of Rolando, 207. 
Tubercula quadrigemina, 198. 
Tuberculum Loweri, 314. 
Tubules of large intestine, 488. 
Tubuli seminiferi, 510, 
uriniferi, 503. 
Tunica albuginea oculi, 45. 
testis, 509. 
conjunctiva, 32. 
Ruyschiana, 712. 
vaginalis, 508. - 
vasculosa testis, 510. 
Tympanic artery, 83. 
Tympanum, 725. 
arteries of, 731. 
lining membrane, 731. 
nerves of, 732. 


Ulnar artery, 2€4. 271. 
nerve, (0) 227. (c) 248. (d) 266. 
272. 279. 
veins, 265. 
cutaneous, anterior, 256. 
posterior, 256. 
Umbilical hernia, 442. 
region of the abdomen, 447. 
Umbilicus, 421. 
Ureter, 505. 
Urethra, female, 551. 586. 
orifice of, 578. 
structure, 586. 
male, interior, 569. 
connections, 544. 
structure, 571. 
Uterine arteries, 556. 
plexus of nerves, 562. 
veins and sinuses, 558. 
Uterus, 581. 
ligaments of, 548. 
connections of, 549. 
structure of, 582. 
Utricle of the ear, 739. 
of the urethra, 570. 
Uvea iridis, 714. 
Uvula cerebelli, 202. 
palati, 122. P 
vesice, 568. 


Vagina, connections, 550. 

structure and form, 579. 
Vaginal arteries, 556. 

plexus, 562. 

veins, 558, 
Vagus nerve, 104. 173. 331. 474. 
Vallecula, 201. 
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Valve, Eustachian, 315. 
of czcum, 486. 
mitral, 319. 
semilunar, 317. 320, 
of Thebesius, 315. 
tricuspid, 317. 
of Vieussens, 204. 
Valvule conniventes, 481. 
Vas deferens, 432. 512. 565. 
aberrans, 513. 
Vasa brevia arteries, 469. 
efferentia testis, 511. 
recta testis, 531. 
vorticosa, 712. 
Vastus externus muscle, 621. 
internus muscle, 621. 
Vein, alveolar, 26. 84. 
angular, 26, 
ascending cervical, 67. 
auricular posterior, 6. 77. 
axillary, 226. 
azygos, large, 344. 527. 
small, 344. 527. 
superior, left, 344. 
basilic, 241. 
brachial, 247. 
brachio-eephalic, left, 329. 
right, 329. 
bronchial, left, 342. 
right, 342. 
eardiac, anterior, 313. 
great, 312. 
small, 313. 
cava, inferior, 329. 519. 
‘superior, 315. 328, 
cephalic, 242, 
cerebral, 168. 
choroid, 715. 
circumflex iliac, 435. 
coronary, of the heart, 311. 
of the stomach, 470. 
of the corpus cavernosum, 573. 
striatum, 194. 
deep cervical, 375. 
diaphragmatic, inferior, 521. 
superior, 231. 
dorsi-spinal, 375, 
dorsal, of the penis, 419. 558. 
emulgent, 520, 
epigastric, deep, 434. 
superficial, 603. 
facial, 26. 76. 
femoral, 615. 619. 
frontal, 5. 
of Galen, 194. 
gastro-epiploic, left, 470, 
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Vein, hemorrhoidal, 557. 

hepatic, 499. 
iliac, common, 519. 

external, 519. 

internal, 557. 
infra-orbital, 96. 
innominate, 328. 

right, 329. 
left, 329. 
intercostal, 343. 
posterior branch, 375. 
superior, left, 343. 
right, 343. 
intra-spinal, 393. 
interlobular, 497. 
intra-lobular, 499. 
jugular, anterior, 59. 
external, 50. 84. 
internal, left, 113. 
right, 72. 100. 

laryngeal, 149. 
lingual, 92: 


longitudinal, of the spine, anterior, 


398. 
lumbar, or vertebro-lumbar, 532. 
mammary, internal, 231. 
median, of the arm, 241. 256. 
basilic, 242. 
cephalic, 242. 
maxillary, internal, 82. 
mesenteric, inferior, 461. 
superior, 460. 
occipital, 76. 375. ; 
ophthalmic, 44. 
palpebral, inferior, 26. 
pancreatic, 470. 
perineal, superficial, 401. 
pharyngeal, 101. 
phrenic, inferior, 521. 
popliteal, 650, 
portal, 470. (d) 498. 
posterior spinal, plexus of, 393. 
profunda, of the thigh, 631. 
pterygoid plexus, 84. 
pudic, external, 603. 
internal, (0) 408. 558. 
pulmonary, 329. 
radial, cutaneous, 256. 
ranine, 92. 
renal, 520. 
sacral, lateral, 558. 
middle, 558. 
saphenous, external, 658. (0) 680. 


internal, 602. 658, (0 
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spermatic, 432, 513. 520. 


. 


Vein, spinal, 388. 
splenic, 470. 
subclavian, 67. 
sublobular, 499. 
subscapular, 226. 
supra-orbital, 6. 
scapular, 67. 365. 
temporal, 77. 
superficial, 684. 
thyroid, inferior, 67. 114. 
middle, 72. 
superior, 75. 
tibial, anterior, 685. 
posterior, 665. 
transverse, cervical, 67. 365. 
tympanic, 731. 
ulnar, 265. 
cutaneous, anterior, 256. 


posterior, 256. 


umbilical, 495. 
uterine, 558. 
vaginal, 558. 
vertebral, 66. 157. 
of the vertebra, 393. 
vertebro-costal, 343. 
lumbar, 532. 
vesical, 558. 
Valiecula, or valley, 201. 
Vellum interpositum, 194. 
pendulum palati, 122. 
Vena cava, inferior. 465, 519. 329. 
superior, 328. 
porte, 470. (d) 498. 
Venez cave hepatice, 499. 
Venous arch of the foot, 676. 
of the hand, 256. 
Ventricles of the brain, 188. 
fifth, 190. 
Ventricles, fourth, 205. 
lateral, 188. 
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Ventricles, third, 195. 
Ventricles of the heart, 311. 
left, 319. 
right, 316. 
of the larynx, 146. 
Vermiform appendix, 485. 
processes, 201. 205. 
Vertebral artery, (0) 65. (c) 156. 
(d) 165. 
plexus, 157. 
vein, 66. (0) 157. 
Vessels of the brain, 165. 
of the dura mater, 15. 
Verumontanum, 570. 
Vesica urinaria, 566. 
Vesical artery, inferior, 554. 
superior, 554. 
plexus of nerves, 561. 
veins, 558. 
Vesicule seminales connections, 543. 
structure, 565. 
Vestibule of the ear, 733. 
of the vulva, 578. 
Vidian artery, 135. 
nerve, 133. 
Villi, intestinal, 482. 
Vitreous body, 719. 
fluid, 719. 
Vocal cords, 147. 
Vulva, 577. 


Wharton’s duct, 89. 94. 
Winslow’s foramen, 456. 
Wrisberg’s nerve, 227, 243. 248. 
Wrist-joint, 292. 


Zygomaticus major muscle, 24. 
minor, 24. 
Zonule of Zinn, 720. 


THE END. 
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from the author’s manuscript, by WILLIAM GREGORY, M.D. Third Edition 
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the University of Giessen, with the co-operation of H. Burr, Professor of 
Physics in the University of Giessen; Ernest DisrFENBACH, Ph.D., 
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